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TERMS

-as low as reasonably achlevable

as low as reasonably aehlevable control technology
annual possession quantity :

best available radionuclide control technology
Code of Federal Regulations

- cask transfer overpack

cask transfer annex

Cold Vacuum Drymg Facﬂlty
Washington State Department of Health
U.S. Environmental Protection Agency
Fuel Retrieval System

Fuel Transfer System

high-efficiency particulate air.

ion exchange module

K East

K West

. maximally exposed 1nd1V1duaI
~ notice of construction

potential to emit
spent nuclear fuel

‘single-pass reactor

shielded transfer cask
total effective dose equivalent

‘Washington Administrative Code

UNITS OF MEASURE

curies
curies per day
curies per year

degrees Celsius

kilogram

kilopascal

milliroentgen equwalent man
metric tons of uranium
roentgen equivalent man
microcuries per milliliter

- microcuries per liter -
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METRIC CONVERSION CHART

m— peed e
R U S SR

The fol!owmg conversion chart is prov1ded to the reader asatool to aid in convers:on
_ Into métric unifs _ _ © Out of metric units
If you know | Multiply by " To get -~ | If'youknow Multiply by Toget -
Length . ‘ | . Length
inches 2540 millimeters 7 'mil!imeters . [ 0:0393 inches
inches 2.54 centimeters ' ‘centimeters 10.393 inches .
feet - 0.3048 ' meters meters 3.2808 feet
yards 10914 meters. meters : 1.09 yards
miles I'.6Q9 _ kiiomaters' kilometers _ 0.62 niiles
Area  Area -
square inches | 6.4516 square | square 0.155 | square inches
' “centumeters: centimeters }
square feet (.092 square meters square meters | 10.7639 square feet
square yards | 0.836 square meters square meters 1.20 | sqﬁare yards
square miles | 2.59 - | square square 039 square miles
_ _ kilometers kilometers . o _
square miles | 259 hectares | hectares-. 0.00391 square miles
acres 0.404 hectares hectares 2.471 acres
Mass (weight) ' o © Mass {weight) |
ounces 28.35 | grams grams 0.0352 | ounces
pounds 0.453 kilograms | kilograms 2.2046 pounds--
short ton 0.907 ‘metric ton - | metric ton 1.10 short ton
 Volume ' | Yolume _
fluid ounces | 29.57 | miHiliters 1 milliliters 0.03 fluid ounces
quarts 1095 liters liters . 1.057 | quarts.
gallons 3.79 liters liters 0.26 gallons
cubic feet 0.03 -cubic meters - | cubic meters | 35.3147 cubic feet
cubic yards 0.76 . cubic meters | cubic m_etérs 1.308 . cubic yards
. Teniperature Temperature
Fahrenheit subtract 32 Celsius Celsius multiply by Fahrerheit:
' then multiply 9/5ths, then
by 5/9ths | add 32

Source: Engmeermg Unit Conversions, M. R. Lmdeburg, PE Second Ed., 1990, Professional
Publications, Inc., Belmont; California. ,

viil
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1.0 'INTRODUCTION

This document serves to modify the Notice of Constructmn (NOC) submitted to the

“Washington State Department of Health (DOH) and the U.S. Environmental Protection Agency

(EPA) per Reference DOE/RL (2001). The purpose of this NOC modification is to describe
changes in the 105K East (KE) Basin annual possession quantity (APQ) of spent nuclear fuel
(SVP) attributed to (1) the SNF inventory being received from the F and H Reactors and (2).
residual 1105 KE Reactor: smgie pass reactor (SPR) fuel that may be discovered in the 105 KE.

Basinas sludge and debris removal operations progress. This NOC modification also
incorporates changes in the Fuel Transfer. System (FTS).annex design that have been prev10usly '

approved by a May 7, 2002, NOC Application/Permit Revision. Table 1-1 provides a brief
summary description of the sections of this NOC and the changes that have been made.”

The 105 KE Reactor and its associated SNF storage basin (105 KE Basin) were
constructed in the early 1950s and are located in the 100K Area about 1,400 feet from the

_ Columb1a Rlver The 105 KE Basin contains 1, 152 metric tons of SNF stored under water in -

3,673 open canisters. This SNF has been stored since it was discharged from N Reactor between
1975 and 1987. The 105 KE Basin is constructed of unlined concrete and contains
approx1mately 1.3 million gallons of water with an asphaltic membrane beneath the pool. The
fuel is cortoding and an estimiated 1,700 cubic feet of sludge, containing radlonuchdes and,
mlscellaneous materials, have accumulated in the basm

The 105 KE Basin has leaked radiolooically contaminated water to.the soil beneath the
basin in the past, most likely at the comstruction joint between the foundation of the basin and the
foundatmn of the reactor. - ‘

‘The purpose of the activities descnbed in this NOC modification is to enable the removal

ka.nd transport of the SNF to the 105 K West (KW) Basin for further processing. This NOC

describes modifications; the installation of new equ1pment and operations.
Construction for proposed modifications is scheduled to begin in calendar year 2001

Table 1-2 contains a record of the ongmal NOC and subsequent revisions, including
regulatory approvals. Those portions of the NOC which have been revised since the issuance of
DOE/RL-96-101, Radioactive Air Emissions Notice of Construction Fuel Removal for '

105 KE Basin, are noted by a vertical bar in the Ieft-hand margin.

This NOC also identifies a potential-to-emit (PTE) associated with the 100 Area -

‘Diffuse/Fugitive Emission Unit per the direction in DOH (2001). This PTE is attributed to the

transportation of non-s¢aled radloactwe sources from the 105 KE Basin.

1-1



Table 1-1. Summary of Changes from Revision 2 to Revision 3.

Section ' Title ' ' Nature of Modlﬁcatmns

1.0 Introduction o |

2.0 Facility Location . _ : No change.

3.0 “Responsible Manager No change

4.0 Type of Proposed Action - | No change rem11ns an insignificant modlﬁcatlon
| 5.0 : State Environmental Policy Act No change.

60 | Process Desci'iption _ Revised fuel renloval system annex description..

7.0 - | Annual Possession Quantlty and Revised to increase annuai.possession quantity of I and H Reactor spent nuclear

Physical Form : . fuel. .

8.0 . | Control System ' | Added water treatment system operatlonal COntrols

9.0 | Monitoring System - No change. | ‘

10.0 ' Release Rates o : -Changed tables due to revised annual possession quantity.

11.0 , _'Offsite-_lmpact Changed tables due to revised annual possesswn quantity and update tounit
_ ' C : ' dose conversion factors. -

120 Facility Lifetime . N;o_c_hange. |
1 13.0 .| Technology Standards No chanige.

14.0 | References : Updated.

Appendlx A | Discussion of As Low As Reasonably | No change.
Achieveable Control Technology ' :

Appendix B | 105 KE and 105 KW Fuel Storage Revised to refer to Section 7 for "m'nual possession quantity impacts and to
- Basins ALARACT Demonstration Sections 10 and 11 for releasc rate and dose consequence nnpacts for increased

for Receipt and Storage of Fand I F 'md H Reactor spent nuclear fuel mventory to be received.
Reactor Fuel :

Appendix C | ALARACT Demonstration for the No change.-
' 105 KE Concrete Pad Removal '

*Only the technical changes are identified with a vertical bar in the left-hand margin.

£ ATY 101-96-Tw/40
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Table 1-2. Fuel Removal Notice of Construction Record of Revision.

: : _ - Approvals
Date Document: Remarks DOH EPA
2/97 - | Notice of Construction Fuel Removal for ‘a b
' 105 KE Basin (DOE/RL-96-101, Rev. 0) -
9/98 Routine Technical Assistance Meetmg, Retum of SNE f1om 327 Building to c
' September 15; 1998 105 KE Basin :
3/7/00 I Hanford Facility NOC Revision borm Debris | Allowed debris to be spraye‘d w1th fixative d d
‘Removal Description ' ' '
2/20/01 105 KE Fuel Storage Basin ALARACT 1 Concrete pa;d- removal north side 105 KE Basin e c
‘Demonstration for Integrated Water Treatment : B '
| System Concrete Pad Removal :
3/7/01 NOC Application Permit Revision, _Sam‘pling = DOH é{ppr‘oval_ condition_ change request f,g
" Frequency and Turnaround Time
4/23/01 | Receipt and storage of F and H Reactor fue[ at Allowed the receipt and storage of F and H h [
: 105 KE or 105 KW Basing (ALARACT) Reactor fuel at the basins.
10/06/01 Depattment of Health Radioactive Air Combine all DOH-approvals into llcense : B k
‘ 1 Emigsions License Amendment for amendment
105 KE Basin Fuel Removal : : o _
05/07/02 'NOC ‘Application/Permit Revlsnon Tuel The annex wxll be cqmpped w1th an evaomtlve I 1
Transfer Annex design chemge ' cooler : - '

(a) Washington State of Washington Department of Health approval letter, A. W. Conklin toJ E. Rasmussen, AIR 97- 206 dated 3/5/97

(b)Environmental Protection Agency approval letter, A. J. Frankel to J. 'E. Rasmussen, dated 4/22/97,

(¢} Signed Routine Technical Assistance Meéting meetifig minutes, dated 9/21/98.

(d)NOC Revision Form approved by A. W, Conklin, dated 3/7/00, approved by L. E. Godbois (EPA), dated 3/6/00,
.(c)ALARACT demonstration concrete pad.removal approved by R. Aeselrod dated 2/20/01; and approved by L.E. Godbois (I“PA) per 1e!econ
() NOC Application/Permit Revision approved by A. W. Conklin, dated 3/7/01, . ,

(g} AIR-01-504, approved by A. W. Conklin, dated 5/14/01. '
(h) AIR-01-403, approval- by A. W. Conklin, dated 4/23/01,
(). EPA approval attached to DOE-RL letter to. GPA, P. G. Loscoe to D. R. Sherwood, 01-SFO-064; dated 4/5/01.
(j) DOH License Amendment, dated 10/06/01
(k) EPA approval of DOE/RL-96-101, Rev. 2, Letter, I.. E. Gadbois {EPA )to 8. L. Veitenheimer (RL) dated 9/]9/0!
(hNOC Appl1cat10n/Perm|t Revision approved by A. W. Conklin, dated 5/7/02, and L. E. G'tdbms '

€ ATY 101-96-TW/I0d
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FACILITY LOCATION (REQiJIREMENT 1)

The 105 KE Basin is located within the 105 KE Reactor structure in the 100 K Area of

‘the Hanford Site. The 100K Area is approx1matcly 25 miles northwest of the city of Richland,

Washington. Figure 2-1 shows the Iocatlon of the' 100 K Area and Figure 2-2 shows the location
of both basins within the 100 K Area. :

There are four roof exhausters in 105 KE Basin. The Washington State Plane
Coordinates for these points are as follows: :

P-105KE-1

P-105KE-2.

P-105KE-3
P-105KE-4

Address:

Latitude: 146722 N Longitude: - 569150 E
Latitude: 146728 N Longitude: 569149 E |
Latitude: =~ 146735 N Longitude: 3569170 E
Latitude: 14’6742 N * Longitude: 569187 E

: U S. Department of Energy, Rlchland Operation Office

Hanford Site
100 K Area, 105 KE and KW Basins
Richland, Washington 99352

21
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Figure 2-1. Location of the 100'_-K' Area within the Hanford Site.
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Figure 2-2. Location of Both Basins within the 100-K-Area.
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30  RESPONSIBLE MANAGER (REQUIREMENT 2)

The responsible manager’s name and address are as follows:

S. J. Veitenheimer, Director
Office of Spent Nuclear Fuels
U.S. Department of Energy
Richland Operations Office
Mail Stop A4-79

P.O: Box 550

Richland, WA 99352

(509) 3739725,

3-1
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4.0  TYPE OF PROPOSED ACTION (REQUIREMENT 3) -

The proposed action consists of the installation, operauon and maintenance of fuel

‘removal and sludge relocation equipment; the transport of fuel and any residual sludge on the .

fuel in shielded transfer casks (STCs)/cask transfer overpacks (CTOs) to the 105 KW Basin; as
well as debris removal, minor basin modifications, and pumpmg/transport of low-level
contaminated water to and from the 105 KE Basin.

This proposed action is not considered a significant modification to.the ex1st1ng basin and
operations at the 105 KE Basin in accordance with Washington Admmzsrmtzve C’ode

'(WAC) 246-247-030-(16) and (25)

4-1
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50 STATE E_NVIRQNMENTAL-‘POLICY ACT (REQUIREMENT 4)

The proposed activity is categoncally exempt’ from the Srare Enwranmenral Pohcy Acr of

1971 per WAC 197-11-845(1).



FE A ER HEE il ko

DOE/RL-96-101 REV 3~

This page intentionally left blank.

5-2.



SO B W

e e e
O U W DN e

17
18
19
20
21
S22

23
24
25
26
27

28
29

- 31
- 32

33

34
35
36

37

30,

It : P B

DOE/RL-96-101 REV'3
60  PROCESS DESCRIPTION (REQUIREMENTS 5 AND 7)

Fuel storage ¢perations at the 105 KE Basin have been continuous since 1975, The 105
KE Basin is'a rectangular, reinforced concrete basin measuring 125 feet long by 67 feet wide by

21 feet deep with three main storage bays separated by concrete partitions open at each end, two '

loadout pits; viewing pits, and a discharge chute. At the west end (i.e., transfer. area) there are .

large rollup doors that provide access for moving maferials in and out of the basin. A 24-ton
‘bridge crane is also located in the transfer area for lifting objects out of the basin. Metal grating

1s suspended over the entire basin, 21 feet above the basin floor (five feet over the nominal water

- level) to provide a Workmg surface from which operators maneuver the fiel canisters: Canisters
“are moved by using a hoist and monorall system that Tuns throuchout the 105 KE Basm

The main storage bay floor is equipped with racks designed to house fuel canisters. The

canisters are stored directly on the basin floor, surrounded by storage racks that maintain the

canisters upright, in a fixed geometric array. The existing canisters consist of two cylinders .
approximately nine inches in diameter by 28 inches tall, made of aluminum or stainless steel, and
are joined by trunnions to facilitate handling. A canister can hold a maximum of 14N Reactor
fuel elements.

The water level of the 105 KE Basin is maintained at approximately 16 feet deep to cool
the fuel and to provide radiological shielding for personnel. To maintain low concentrations. of
radionuclides, the water is circulated through a closed-loop water treatment system. A detailed
description of this system is provided in Section 6.3. The general layout of the FTS is- shown in
Figures 6-1, 6-2, and 6.3. The basm water level in relatmn to the stored fuel is shown in Figure
6-4. _ _ :

The fuel retrieval process will be eonducted under water. The process will encompass
placing up to 10 canisters into an STC underwater (Figure 6- -2). Underwater operations involve
the use of hoists and lifting tools similar to those used in the past in moving canisters underwater
in the basin to move fuel canisters to the dummy eléevator pit and place them into the STC. Basm _
water quality will be controlled by the existing water treatment system '

Following this, the STC lid will be ¢losed under water. The STC will be removed out of
the basin pool by way of an underwater lift system in the dummy elevator pitarea. The STC will
then be rolled into the cask transfer annex (CTA) and be placed into a CTO, thereby isolating =
any surface contamination from the environment. The STC/CTO will then be transferred by a
crane to a transfer tractor trailer.. The STC/CTO will be transferred to the 105 KW Basin where

1t will be unloaded.. Once unloaded, the’ STC/CTO is returmed to the 105 KE Basin for the next -

loading repeating the process just described until all the canisters loaded with SNF are removed.
Any residual sludge in the STC may be: transferred by moving 1t to an underwater sludge
accumulation area. ' :

6-1
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Figure 6-1. Fuel Transfer System.
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_Figufe_ 6-2. Fuel Transfer System
105 KE Lifting Platform.
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Figure 6-3. Fuel Transfer System
- Lifting Cask Transfer Annex. -
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Figure 6-4. The Basin Water Level in Relation to the Stored Fuel.
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The proposed construction activities largely 1nvolve the mstallation of uncontaminated
(new) equipment in the basin, portions of which will be placed under water on the floor of the
basin and portions that will be installed above watér.” An enclosed structure CTA will be.
constructed onto the basin building as shown in Figures 6-1 through' 6-3 that will be used to
remove the STC from the basin building, place the STC into a CTO, and then place the
STC/CTO onto a tractor trailer for transferto the 105 KW Basin.- The STC/CTO Wlll return to
105 KE Basin through this annex.

61  FUEL RETRIEVAL'SYSTEM

The Fuel Retneval System (FRS) will retneve fueI canisters throughout the basm using
the existing system of ovehead hoists and hftmg tools and posmon those canisters at the dummy
elevator p1t - : : .

'\/Jajor components of the FRS include the monoraﬂ hoists, long handied tongs and
cameras and lighting. :

» Menorail Hoist-The 105 KE Basin has an ex1st1ng monorail system for the underwater
handling of fuel canisters and equipment.

+ Long- handied or Similar Tools—The underwater tools wﬂl be used to handie canisters,
move camsters and remove debrls from the basin water. . :

+ Cameras and L1ght1ng—Underwater closed- circuit telev1s1on cameras and related hghtmg
will be prov1ded to support- underwater operations.

6.2 SHIELDED TRANSFER CASK LOADOUT
- SYSTEM

- After canisters are moved underwater to the dummy elevator pit they will be placed into

-.the STC using the existing monorail system. - After the STC is loaded, the lid will be secured to

the STC under water. The STC will then be raised out of the water using an underwater lift
system and sprayed with either demineralized water or ion exchange: module- {IXM) outlet water

- to reduce the smearable’ contamination. levels on the STC exterior surfaces. The return of the
‘unloaded STC from 105 KW Basin will follow the same process but in réverse. The unloaded

STC from 105 KW Basin may contain radxologwally contammated water when it is returned to
the 105 KE Basin, ' :

T_he maj!or compo-nents 'of the STC loadout process are as follows: _

> - STC—The STC (Figure 6- -5} eons1sts of a fabncated metal body with a mechanical lid.
The design is engineered to reduce radiation levels on the exterior of the. cask, which is
required to maintain occupational radiation levels as low as reasonably achievable '
(ALARA) when it is removed from the basin water. The overall dimensions of the STC
are approx1mately 5’3" long by 4’ 6” wide. and 37 8” in height. -

6-10
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Figure 6-5. Cask Transfer Overpack/Shielded Transfer Cask Configuration.
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The bas1c components of the STC are the STC bodyand lid. The STC lid is secured to
the cask body mechanically. There are penetrations in the STC lid for venting any
hydrogen gas that may be generated and for drammg the STC. The vent will be equipped
with a metal high-efficiency particulate air (HEPA)-type filter. The STC closure lid will
have a Iockmg mechanism. Llftmg trunnions or lugs are pr0v1ded for engagement with
the lifting system. : :

CTO-The CTO (Figure 6 5) consists of a fabricated metal body with a mechanical lid.

The CTO is used to house the STC after it has been removed from the basin and to isolate
any smearable contamination on the STC exterior from the environs during handling and

shipment. The CTO is approx1mately 6’17 long by 5°4” wide and 4° 2” in height. There
~ are penetrations in the CTO lid for Ventmc any hydrogen gas that may be generated. The |

vents will be equipped with a Nuc Fit' filter or a metal HEPA-type filter.

Conveyance Vehicle-The conveyance (trailer) vehicle (Figure 6- -6) 1s a semi-trailer that
can be attached to a standard tractor. The trailer provides the necessary supports and

* attachment points for securing the cask in the vertical orientation during transport to the

105 KW Basm for unloading and then back to the 105 KE Basin for loading.

The STC Lifting System—The STC lifting system is used to lift the STC out of the
dummy elevator pit, transfer it by rail to the CTA and into the CTO. :

CTA Crane—The CTA crane will transfer the STC/CTO to the transfer tractor trailer.

'CTA-The loaded STC will be placed into the CTO inside the CTA (see Figure 6-1). The

CTA employs 2 series.of doors to maintain contaniination control during the operation

- ‘involving the handling of the STC. When an empty STC/CTO is retumed to the 105 KE

Basin for loading, the process is reversed.

'Figure 6-6.. Conveyance Vehicle,

. NucFil is a registered trademark of Nuclear Filter Techn-dl'ogy. _

- 6-12
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63 BASIN WATER TREATMENT SYSTEM
The lfoIIOWing existing basin water treatment systems maintain basin water quality.

1. Skimmer System—The existing skimmer loop system is located on the north side of the
basin and uses a backwashable sandfilter for filtration and an IXM for final treatment..
The sandfilter discharges water to-the west bay of the basin after being filtered and a
portion treated in the IXM. The sandfilter backwash will continue to go to the north

' loadout pit; an underwater sludge accumulatmn area. :

2. Reczrculatmn System—The ex1st1ng remrculatlon system draws water from about eight -
feet deep in the basin and cools it as néeded in an air-cooled chiller. Itcan thenberun
. through cartridge filters and an IXM 1f needed and: subsequently returned directly to the
basin.

6.4 CASK TRANSFER ANNEX

As the STC leaves the 105 KE Basin facﬂlty, it will enter a new strueture called the CTA.
The double doors to the exterior on the north side of the 105 KE Basin facility will be removed
to allow the cask transfer rails upon which the cask. rolls to enter and exit the basin to the CTA.
The CTA will be attached to the 105 KE Basin by a flexible expansion joint. The CTA willbea
rigid structure with bard siding. The CTA will be equipped with an evaporative cooler used for
comfort cooling. With this change i in ventilation configuration to the basin, air flow tests using
an aerosol will be performed to (1} qualify the location of occupational continuous air monitors
within the basin; (2) determme air flow patterns within the basin air space in relationship to the

_ doors and roof vents: and (3) determing whether administrative controls regarding the operation
" of the roof vent exhausters and other air handhng systems are needed. . The CTA will have an-

area to store STC/CTOs if required. The exit from the enclosed portion of the CTA will be
through two sets of double doors (see Flgure 6-1). After leaving the enclosed portion of the
CTA, the STC/CTO will be moved by the cask transfer crane to the transport truck area. Thls is
a non-enclosed area.

65 WATER RETURNS TO THE 105 K EAST BASIN
FROM THE COLD VACUUM DRYING FACILITY

During processing at the Cold Vacuum Drymg Facility (CVDF), most of the water and
some of the particulates will be removed from multi-canister overpacks. It might become

necessary to return the water removed to the 105 KE Basin. Ifthe excess water is returned, the
© water would be treated first by ion exchange and ﬁltratlon to reduce the radionuclides.

The hqmd at the CVDF may be. tra.nsferred to the 105 KE Basm by tanker tmcks A
temporary building will be provided outside the transfer bay to house the truck :
unloadmg/loadmo area. This.temporary area will house a spill containment pan for the tanker
plpmg, pump, and instrumentation. For unloading, the tanker truck will be connected to the
pump using flexible hose and quick- ~disconnect. fittings. Any 1eakage from the ﬁttmgs will be
cleaned up prornptly to minimize smearabie radioactive contammatlon

613
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- The pump discharge will b'e'hard-'piped into the existing basin water treatment. system or

drained directly into the basin. An average of apprommately 60,000 gallons of water per year’
could be transported from the CVDF

6.6 EXCESS WATER REMOVED F ROM THE
BASIN

In the transfer bay area, there will be the capablhty to remove basin water through the

~ existing basin water treatment system. Water will be removed via a connection located in the
transfer bay. This water will be pumped to a. tanker truck and transported to the 200 Area

Effluent Treatment Facility. The tanker truck will-be equivalent to the truck currently being used
to transport water from the 100N Emergency Dump Basin to the 200 Area Effluent Treatment
Facility. The tanker truck will be located citherina transfer bay or 1 an enclosure adjacent to
the facility. .

67  DEBRIS REMOVAL DESCRIPTION

Debris is defined as anything (e.g., scrap, equ1pment and materlal) that 1s over 0.25 inch
in largest dimension that is not a permanent structure within the basin, 1s not used for current or

planned operations-or maintenance activity, and is not fuel or sludge. ‘Debris would include such
- things as empty fuel canisters, old equipment (e.g., pumps, neutron detectors, other segregation

equipment, etc.), hand tools, and miscellaneotis irradrated and non-irradiated scrap. Debris Wlll
be removed and ‘packaged for disposal in accordance w1th onsite methods

- The basin debris consists of w1de1y varying forms of materlal ranging from those 1tems
easily cleaned and expected to have low levels of contamination to items that Would be difficult

- toclean and be expected to have hrgher levels of contammatlon

. The canisters currently in the 105 KE Basrn loaded with SNF will be transferred to the

- 105 KW Basin along with the SNF. Removal. of'the empty canisters from the 105 KW Basin is

addressed in the 105 KW Fuel Removal NOC. Any empty canisters that are left in the basin will |
be cleaned under water using mechanical brushlng and/or a pressure washer

Other items that are amenable to cleanmg, i.e., smooth, non-porous surfaces, will be
cleaned by pressure washing or: mechanical brushrng to remove surface contamination. Upon
removal from the water, these items will be rinsed with. reiattvely clean water (demineralized
water or IXM outlet water) and then will be prornptly bagged, or otherwise contained, or coated
with a fixative or removed into a greenhouse Oversized debris, such as handling equipment and
pipes, first-could be cut to an appropriate size by-using a hydraulic cutter under water or could be
cut on removal from the water after applying: protecttve bagging and tape.

Debris that cannot be readily cleaned (e.g., a fire hose) or that remains highly
contaminated after cleaning will not be removed dlrectly from the water but will be removed into

an engineered contalnment as practlcal

6-14
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- Containment will be used on all-such debris removal except when justified by ALARA
review to be ineffective, Impractlcal or otherwise not justified. In no case will containment be
removed if annual emissions would exceed those projected in Section 10.5. Containment forms
range from a r1g1d structure that is ventilated (e.g., greenhouse) or a glovebox or glovebag that -
mlght or might not be vent1lated If ventﬂated a HEPA-type ﬁltered EXhant will be-used.

Some debns with hlgh radiation dose rates could be placed into shielded containers
underwater, the container removed from the water, rinsed, decontaminated, and properly -

- dispositioned. Trradiated firel element hardware would be expected to fall in this category.

- Specific debrls removal equipment and operation will be as follows. The monorail, h01st
and trolley will be used for transferring debris under water in the basin. Long-handled tools used
to manipulate 1tems under water will be used as reqmred '

Cutters may be used to size.the debris as required. The cutters will eithet be supplied
form a portable hydraulic power pack or be mianually operated cutters. Control for the operation
of the powered cutter will be provided via a hydraulic valve assembly (closed loop) that controls
the cutter in both the forward (cutting) and reverse (release) direction. The motive fluid used in
the cutter assembly will be an approved compatible water soluble hydraulic fluid.

When the debris has been properly prepéred (bagged, painted, wrapped, etc.), the debris.
will be moved to a disposal container located near access doors in the transfer bay of the -
105 KE Basin. Debris will be packaged in accordance with onsite methods.
6.8~ SLUDGE MOVEMENT AND SAMPLING

The existing equipment used for manual sludge movement is a system similarto a

- swimming pool cleaner, which consists of 2 hand-held wand and vacuum pump dlscharge hoses

that go directly to the sludge accumulation arcas under water (DOE/RL-95-65). This process
will handle sludge cleanup while the FRS is being installed and operated, using the current water

treatment-system. Sludge accumulated from the sandfilter backwashes is discharged to the north - - -

loadout pit for settling.. Sludge generated by other activities involving fuel movement is
accumulated in the weasel pit. :

It mlght be necessary to collect and transfer sludge samples from the floor and pit areas.
Selected samples will be taken using spec1ally designed portable equipment similar to that
previously used for sludge sampling in 105 KE Basin. This equipment will use a peristaltic
pump that fills a sample container with a liquid slurry of basin water and floor sludge. Because
the design’ incorporates.check valves used within the sample lines, the sample 18 never directly

. exposed to the air.

6.9 FACIL][TY MODIFICATIONS

The following information deseribes,th‘e methods that will be used to make those

-modifications to the facility for'those systems and processes described in the preceding sections.
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6.9.1 General' Construction Activities .

Generai constructlon actlvmes identified thus. far 1nclude the followmg Any addltlonal
activities necessary will be conducted within the bounds of project air emissions rdenttﬁed in
Section'11.0, Table 11-2. All activities will be performed using standard personne! protective

' eqmpment ALARA practlces and the specrﬁc controls discussed in Section 8.0.

. Abo_ve Water Work
- Dri_l_lr'ng inctuding but not linlited to steel, wood, asbestos, concreteﬂ '
- Asbestos rernoval and replaeern'ent
— Gri_ndt'ng, cutting, and a.b'ra(fi.ing of metal's '
- Carpentry activities’
- Weldr'ng_ activities
— Electrical wiring inSta_l'latiozn, reconfi gur_ati.e_n, and rerouting
— Pipe, hese_, and valve rnst-'a-l-tation, rec_cn'ﬁgﬂration, and rerouting
— Instrument ins_.t_'allation reconﬁgura_tion 'and rerouting

— Heating and cooling equipment 1nsta11at10n reconfiguration; and reroutlng that
does not impact airflow in or out of the bulldrng -

— Paint and coating removal and apphc_atlon :
- Structural-steel removal, repl_ace_me'nt reconﬁ-guration and u;igrade

- Cement mortar groutmg, and concrete removal, replacement reconﬁguratwn
and installation :

— Lifting, hoisting, Iowenng, dragglng, pulling, and puShing of construction
supphes and equipment o

— Use of gas engines and electric motors -
— Useof hydraulic, pneumatic, and electric hand-tools and equipment

— Pump (for transport of water, compressed air, or grou‘nng) 1nsta11at10n use,
reconﬁguratron and removal

- Manually operated equipment-installation, reconfiguration, and removal

~— Nondestructive testing
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Use of portable heaters for personnel comfort
Obsolete and unused eqnipment .disconne-ction and removal

Deb-ris removal, using controls discussed in Section 8.0 of the NOC.

Below Water Work
Drilling, including, but not Iimited-to,_ concrete

Grinding, cutting, and abrading- metals

Pipe and hose installation, reconﬁguration and rerouting

Cement, mortar, groutmg, and concrete removal replacement reconﬁgurat1on,
and 1nstallatlon : :

Obsolete and unused equtpment disconnection and removal °

Manually operated equjnme'nt in_stallation, feconﬁgutation, and removal
Remot.ely o'perated equipment installation, reconfiguration, and removal
Nondestructive testing

Debris relocation, nsing-controls discussed n Section 8.0 of this.NOC

Pump (for transport of water, compressed air, sludge and grouting) mstallation,
use, reconﬁguratlon and removal |

Fuel relocation. (Throughout the Ii'fetime'of the facility, small numbers of fuel
canisters have been moved during previous activities. Approximately 30 percent
of the fuel canisters might require. relocation to support FTS equipment

- installation. Fuél canisters might be moved more than once, i.e. out of the way

for equipment installation and later along with: other fuel as the canisters enter the
FTS. Current methods will be used.) -

- 6.9.2 Fuel Retrieval System

The following information describes the activities: that will occur during the construction
of the FTS equipment previously described in Section 6.1.- Any additional activities necessary
will be conducted within the bounds of projected air emissions identified in Section 11.0,

“Table 11-2. All activities will be. performed using standard personnel protectwe eqmpmentand
_ALARA practices.-

Above Water Work—Installation/Reconﬁguratlon of the followmg

Basin building structural steel and overhead trolley rail upgrades

6-17
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— - Radiation shielding where necessary .
-~ New canister handling hoists.
— Basin grating :
- = Electrical and mechanical utility services.

: 6.9.3' Shielded Transfer Cask Loadout System

The following mformatlon descnbes the activities that will occur during the constructlon :
of the STC loadout system previously described in Section 6.2. Any additional act1v1t1es
necessary will be conducted within the bounds of projected air emissions 1dent1ﬁed in
Section 11, Table 11-2. All activities will be performed usmg standard personnel protectwe
equipment and ALARA practlces _

» Above Water Work

— Reroute miscellaneous conditit

- I_ﬂstall personnel heaters

— Install windbreak and upgrade rollup door components

— Upgrade compressed air system

— Relocate/install radiation detector

— Install the rinse and decontamination water piping

— Tnstall electrical and mechanical utilities

- Decontaminate and seal conveyance vehicle driving surfaces

— - Decontaminate and seal- cask reee_iving_'area |

~  Prepare laydown and decontamination areas

- Install new overhead cranes and cask lifting devices

~ Erect CTA including foundation constructton (Appendix. C to thIS NOC contains a
demonstration of as:low as reasonably ach1evable control technology
[ALARACT] for the foundation construction of an annex to be used for an

~integrated water treatment system which will now be used as a CTA)

—  Route demineralized water or IXM outlet water plpmg to the dummy elevator pit.

. Below Water Work

—  Remove general debris from edummy elevator pit

6-18 -
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— Install cask loading systéni m dummy elevator loadout pit (to include-
sludge/sediment relocation and floor surface preparation mciudmg grouting to
level floor as necessary).
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This page i‘nte_ntionally- _le'ft blank. -
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7.0 ANNUAL POSSESSIOV QUANTITY AND PHYSICAL FORM
(REQUIREMENTS 8, 10,11, AND 12)

it is noted that the following discussion is presented to provide the reader with an

| understanding of the approximate quantity of radioactive material to-be. handled during the

course of the proposed activities.

The 105 KE Basin contains approximately 1,150 metric tons of uranium N Reactor fuel
(approximately 3,700 canisters) and five containers ﬁiled with 138 aluminum-clad fuel elements
(0.4 metrictons of uranium) of SPR fuel. During basin sludge and debris removal SPR eIements
from past 105 KE Reactor operations could be added to the i inventory. Therefore the
105 KE Basin SPR inventory (less the F and H Reactor SPR Inventory) is bounded by atotal of

200 SPR fuel clements. The N Reactor fuel consists of slightly enriched metallic uranium

completely enclosed and bonded to a layer of zirconium alloy (Zircaloy-2), also known as the

‘cladding. Two elemeénts-are combined to form a fuel assembly (refer to Chapter 6.0, Figure 6- 7); '

The SPR fuel is very similar, except the fue! is of smaller dimensions and is clad in aluminum;

- The cladding is designed to provide a barrier against the escape of the. radionuclide source term

(fission products and fissile.materials).

During the cleanout of the F and H Reactor fuel storage basiris separate from this NOC,

- SNF may be found, The quantity of the SNF is estimated not to exceed 1,050 pounds. For .

information, Appendix B to this NOC contains an ALARACT demonstration for the reeelpt and
storage of 150 pounds (orten fuel elements) of F and I Reactor SPR fuel at the K Basins. The
increased quantity of 1,050 pounds has been included .in the APQ in Table 7-1 and subsequent

- sections describing release rates and dose impacts.

The N Reactor fuel was discharged between 1975 and 1987. The fuel has decayed
sufficiently to essentially eliminate iodiné-131, as well as other short half-life radionuclides.

Following discharge of the fucl from the N Reactor the fuel was allowed to cool for a minimum -

of 150 days in N Basin: The fuel was placed mto-openi-top canisters, loaded into railcars, and
transported to the 105 KE Basin for storage.

The fuel cladding mteorzty varies from undamaged cladding that retains the radionuclide
source term, to fuel that has breached its eladdmg from reactor defueling and subsequent
handling operations. The cladding breaches range from cracking to the complete separation of
fuel elements into two or more parts. Once the cladding has been breached and the basin water
gains access to the radionuclide source term, the radioniclides ini the fuel either dissolve or
corrode slowly over time. For example, radionuctides with high solubilities such as cesium and
strontium dissolve into the basin water while less soluble radionuclides are oxidized (eorroded)
released from the fuel elements, and incorporated into the sludae or suspended i in the water.

7.1 SOURCE TERM DESCRIPTION

The following sections provide a discussion on fuel eIements basm water sludge
surface contamination, and the APQ.

7-1
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7.1.1 Fuel .Elements

The radlonuchde inventory of the irradlated fuel is shown in Table 7-1, decayed to 1998.

- This inventory consists of SNF from N Reactor, F; and H Reactors, and an allowance for any

residual SNF from 105 KE Reactor operations. The irradiated fuel is the total source term in 105 -
KE Basin. The source term for all the potentlally significant constituents is presented in Table
7-1 (constituents with an activity of less than one curie ¢ach were not included but are available
iri the source documents [HNF SD-SNF-TI-009 and SNF- 8477]). The quantity presented m
Table 7-1 represents the total avallable mventory of the basin, Whether still in the fuel, in the
water, or in the sludge. :

The SNF mventory from F and H Reactors as descrlbed in Appendix B has been- ad}usted
to reflect current forecasts based on work done to date ThlS is reflected in Table 7-1.

7 .1;2 Basin Water

© The water in the 105 KE Basin pr0v1des both coohng and shielding. The sludge and fuel
are immersed in 1.3 x 108 gallons of water. Even: Wlth the large size of the source term in the
tuel and sludge, the source term in the basm water is relatively” small

Table 7-2 represents data from a routine analysis for selected basin radionuclides taken
on February 20, 1996. Predominant isotopes present in the water were tritium (15 curies),
strontium-90 (10 curies), and cestum-137 (17 curies). Except for tritinm, Varymg levels are

achieved depending on the operation of the water treatment systems. These data are presented

for information as to the relatwe quantitles present in the water.

The radionuclides of s1gmﬁcance inthe alrbome emissions are known to be particulates
that originate from the basin water. The primary mechanisms responsible for airborne

- contamination are transport of particulates at the water line of the basin and suspension of

surface contamination on basin floors, gratings, tools, and debrls/eqmpment removed from the -
basm water (WHC SD-NR-ES- 016) '

7.'13._3 Sludge

The radionuclide inventory (source term) of sludge in the 105 KE Basin is glven n
Table 7-3. This inventory.data was taken from HNE-SD-SNF-TI-009, Rev. 4. In orderto
account for uncertainties in these estimates, the inventory data values were multiplied by a factor -

 of 4to provide a bounding value:

Ere _ : B
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Table 7-1. 105 KE Basin Radionuclide Inv-'entofy (Source Term). (3 sheets)

Radionuclide ' _ 105 KE Basin Fuel | Single Pass Reactor|{ = F and H Reactor | Total Inventory
= (Ci) : Fuel (Ci) Fuel (Ci) 105 KE Basin
- (Decayed 5/31/98) | 200 Fuel Elements 70 Fuel clements <y
HNF-SD-SNF TI-009,| = (Decayed 5/1/98) | (1,050 pounds)
Vol. I, Rev. 3 SNF-6169,Rev0 | (Decayed 3/1/98)
: BHI-01428, Rev. 0, |
. _ Appendix A
H-3 1.80 E+04 1.13 E+02 0.00 E+00 1.81 E+04
C-14 | 3.62 E+02 0.00 E+00 0.00-E+00 3.62 E+02
Fe-55 | 0.64 E+02 0.00 E+00 0.00 E+00 1'9.64 E+02
Co-60 1.86 E+03 | 0.00E+00 0.00 E+00 “1.86 E+03
Ni-59 211E+ 0L | 0.00 E+00 0.00 E+00 2.11 E+01
Ni-63 -2.30 E+03 1.35 E+01 0.00 E+00 231 E+03
Se-79 435 E+01 0.00 E+00 2.80 E-03 | 435 B+01
Kr-85 | 2.84 E+05 113 B2 1.20 E+01 2.84 E+05
Sr-89 0.00 E+00 0.00 E+00 0.00 E+00- 0.00 E+00
Sr-00 4.96 E+06 | 2.51 E+03 4.10 E+02 4.96 E+06
Y-90 4.97 E+06 2,51 E+03 410 E+02 4.97 E+06
Y-91 1.78 E-14 0.00 E+00 0.00 E+00 1.78 E-14
Zr-93 12.01 B+02 0.00 E+00 2.80 E-02 2.01 E+02
Zr-95 1.35 E-12 0.00 E+00 0.00 E+00 1.35 E-12
Nb-93m | 1.26 E+02 - - |-0.60 E+00 0.00 E+00 1.26 E+02
Nb-94 0.00 E+00 0.00 E+00 1.12 E-02 1.12 E-02
Nb-95 3.01 E-12 0.00 E+00 1 0.00 E+00 3.01 E-12
Nb-95m 1.00 E-14 0.00 E+00 0.00 E+00 1.00 E-14
Tc-99 1.45 E+03 137 E+00 1.40 E+01 I.47 E+03
Ru-103 0.00 E+00 0.00 E+00 0.00 E+00 0.00 E+00
Ru-106 | 1.39 E+03 0.00 E+00 0.00 E+00 139 E+03
Rh-103m - 0.00 E+00 0.00 E+00 0.00 E+00 0:00 E+00
Rh106 1.39 E+03 0.00 E+00 0.00 E+00 139 E+03
Pd-107 8.59 E+00 0.00 E+00 2.80 E=04. 8.59 E+00
Ag-110 2.28 E-04 0.00 E+00 0.00 E+00 228 E-04
Ag-110m 171 E-02 0.00 E+00 0.00 E+00 171 E-02
Cd-113 0.00 E+00 0.00'E+00- 2.80 E-02 2.80 E-02
_Cd-113m | 1.80 E+03 2.79 E+00 | 0.00 E+00 1.80 E+03
| cd-115m 0.00 E+00 0.00 E+00 0.00 E+00 0.00 E+00
In-113m | 1.77 E-07 0.00 E+00 0.00 E+00 1.77 E-07
0.00 E+00

Sn-113

1.77 E-07

73

0.00 E+00

1.77 E-07
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Table 7-1. 105 KE Basin Radionuclide Invehtory (Source Term); (3 shéets)

0.00 E+00:

Radionuclide 105 KE Basin Fuel | Single Pass Reactor| F and H Reactor | Total Inventory |
cp  Fuel(Ci) Fuel-(Ci) 105 KE Basin
{Decayed 5/31/98) ' 200-Fuel Elements 70 Fuel elements (Ci).
HNF-SD-SNF TI-009,/  (Decayed 5/1/98) (1,050 pounds)
© Vol.1,Rev.3 SNF-6169, Rev 0 |  (Decayed 3/1/98)
- ; : BHI-01428, Rev. 0,

_ _ : Appendix A _
Sn-119m 2.50E-01 0.00 E+00 | 0.00 E+00 2.50 E-01
Sn-121m 4.01 E+01 | 0:00 E-+00 0.00 E+00 401 E+01
Sn-123 1.46 E-05 - - | 0.00 E+00 | 0.00 E=00 146 E-05
Sn-126 8.07E+01 0.00 E+00 |0.00.E+00 $.07 E+01

| Sb-124 249E-18 - 0.00 E+00 0.00 E+00 249 E-18
Sb-125 1.69 E+04 0.00 E+00 0.00 E+00~ - 1.69-E+04
Sb-126 1:13 E+01 0.00 E+00 0.00 E+00 113 E+01
Sb-126m | 8.07 E+01 0.00 E+00 0.00 E+00 8.07 E+01
Te-123m 233 E-11 0.00 E+00 0.00 E+00 233 E-11.
Te-125m 4.13 E+03 ' 0.00 E+00 0.00 E+00 4,13 E+03
Te-127 7.90 E-07 0.00 E+00 0.00 E+00 7.90'E-07
Te-129 | 0.00 E+00 0.00 E+00 0.00 E+00 0.00 E+00
Te-127m - 8.07 E-07 0.00 E+00 | 0.00 E+00 8.07E-07 .
Te-129m 0.00 E+00 0.00 E+00 ~ | 0.00 E+00. 0.00 E+00
1-129 3.26- E+00 0.00 E+00 - 0.00'E£00 3.26 E+00
Cs-134 6.95 E+03 31401 0.00 E+00 6.95 E+03
Cs-135 3.96 E+01 0.00 E+00 - 0.00 E+00 3.96 E+01
Cs-137 6.55 E+06 6.49 E+03 4.15 E+02 6.56 E+06
Ba-137m 6.19 E+06 6.06 E+03 3.93 E+02 6.20 E+06
Ce-141 0.00 E+00 | 6.00 E+00 0.00 EF00 0.00 E+00
Ce-144 7.56 E+02 0.00 E+00 - 0.00 E+00 7.56 E+02
Pr-143 0.00 E+00 0:00 E+00 0.00 E+00 0.00 E-+00 -
Pr-144 . 74T E+02 0.00 E+00 0.00 E+00 7.47 E+02
Pr-144m 9.07 E+00 0.00 E400 0.00 E+00, 9.07 E-+00

Pm-147 2.45 E+05 0.00 E+00 - 0.00 E+00, 2.45 E+05
Pm-148 0.00 E+00 0.00 E+00 0.00 E+00 0.00 E+00
Pm148m 0.00 E+00 0.00 E400 0.00 E+00 0.00 E+00
Sm-151 8.92 E+04 8.05 E+01 5.05 E+00: 8.93 E-+04

‘Eu-152 4.67 E+02 0.00 E+00 2.12 E-03 467 E+02
Eu-154. 5.30 E+04 6.76 E+01 10.00 E+00 | 531 E+04
Eu-155 1.12 E+04 1.23 E+01 0.00 E+00 112 E+04
Gd-153 | 9.59 E-05 0.00 E+00 10.00, E+00° 9.59 E-05
Tb-160 0.00 E+00 229E-15

229E-15

7-4
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Table 7-1. 105 KE Basin Radionuclide ln#efit’my (Source Term). (3 sheets)

| Total 105 KE Basin Inventory.

Radionuclide 105 KE Basin Fuel _S_inigle }?ﬁ_s;:R;eacth F and H Reactor - 'Total"l_nventory_
' _ {Ciy - Firel (Ci) Fuel (Ci). 105 KE Basin |
(Decayed 5/31/98) 200 F uel Elements 70 Fuel elements - ~{Ci)
HNF-SD-SNF T1-009,| (Décayed 5/1/98) (1,050 pounds)
Vol. 1, Rev. 3 SNF-6169, Rev 0 {Decayed 3/1/98)
: ' BHI-01428, Rev. 0,
: : Appendix A -
U-234 4.66 E+02 0.00 E+00 0.00 E+00 4.66 E+02
| U-235 1.77E+01 0.00 E+00 0.00.E+00 1.77 E+01
U236 6.61 E+01 1 0.00 E+00 0.00 E+00 | 661 £401
U-238 3.80 E+02 0.00 E+00 840 E-02 3.80 E+02
Np-237 3.02 E+01 | 0.00 E+00 0.00 E+00 3.02 E+01
Pu-238 | 6.05 E+04 | 2.87 E+01 2.53 E-01 | 6:05 E+04
Pu-239 1.16 E+05 8.34 E+01 1.68 E+01 1.16 E+05
Pu-240 | 6.37E+04 1.32 E+02 420 E+00 6.38 E+04
Pu-241 | 3.42 E+06 2.81°E+03 (749 EH01- 3.42 E+06
Pu-242 { 3.07 E+01 0.00 E+00 0.00 E+00 3.07 E+01
Am-241 2.06 E+05 3.18 E+02 548 E+00 2.06 E+05
Am242 | LI3EH2 0:00 E+00 0.00 E+00 1.13 E+02
Am-242m | 114 E+02 0.00E+00- 0.00 E+00 1.14 E+02
Am-243 7.12E+01 0:00 E+00 - 0.00 E+00 712 E+01
Cni-242 9.40 E+01 0.00 E+00 0.00 E+00. 9.40 E+01
Cm-244 8.71 E+02 000 E+00 0.00 E+00 8.71 E+02 -
Totals 2.73 £+07 213 E+04 1.76 E+03 :
[ 273 E+07
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Table 7-2. Radionuclides i 105 KE Basin Water (Fcbruary 20, 1996),

Isotope e Comcentration | Activity
(microcuries per milliliter) (curies)
Hlam 650 E-06 . 0.03
Bieg 12.05 E-06 10.01
57cs 3.45 E-03 16.91
“UCo 1.06 E-06 0.01
e o . 344 E-06 0.02
Fu* 2.99 E-06 0.01
153Ey  6.62E-06 0.03
BSpy 1.71 E-05 0.08
| 290 py 2.94 E-05 0.14
- Ngr 2.06 E-03 10.09
*H | . 3.06 E-03 14.99
Total 4233

Note: 'Volume of basin assumed to be 4:9 E+09 milliliters, (1.29 E+06 gallons).

Table 7-3. Estimated 105 KE Basin Sludge

_Annual Possession Quantity. (2 sheets)

e ‘Nominal Inveil-t;)ry Bounding Data
-Rgdwnuchdes 10 SKE Basin (Ci) ey {4 tlmt_asrl_ao_mmral)**
: - o (€
H-3* - 3.63 E+01 145 E+02
CO-60 4.50 E+01 1.80 E+02
Kr-85% 5.77 E+02 231 E+03
Sr-89/90 - 2.23 E+04 8,92 E+04
Tc-99 527 E+01 2.11 E+02
| Sb-125  0.00 E+00 0.60 E+00
Cs-134 1.25 E+01 5.00 E+01
Cs-137 2.35 E+04 9.40 E+04
T En-152 429 E+00 1.72 E+01
Eu-154 1.84 E+02 7.36 E+02
Eu-155 721 E+01 2.88 E+02
U-233 0.00 E+00 0.00 E+00-
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Table 7-3. Estimated 105 KE Basin Sludge
- Annual Possession Quantity. (2 sheets)

NI Bounding Data
Radionuclides _ Nom_mal In-v_en_ft.ﬂ‘y | (4 times nominaly**
| 105 KE Basin (Ci)** (Ci) -
U-234 3.81 E+01 1.52 E+02
U-235 1.34E-01 5:37 E-01
U-236 438701 1.75 E+00
Np-237 1.90 E-01 7.60 E-01
| U-238 2.28 E+00 ' 9.10E+00 |

Pu-238 2.47 E+02 9.88 E+02
Pu-239/240 129 E+03 5.16 E+03
Pu-241 2.31 E+04 ©9.24 E+04
Am-241 1.21 E+03 4.84 E+03

' " Total 7.27 E+04 2.91 E+05

SO =IO R N

© *Tritium and Krypton- 85 are taken from fuel/sludge inventories from K East and
K West (Table 7-1 0f DOE/RL-96-101 and Table 7-1 of DOE/RL~97-'78 respectively),
- mudtiplied by the“sludge:-fuel ratio” of 1. 07E+5:5.47E+7 to obtain values for the sludge
inventory:
**Inventory data for radionuclides are taken fro HNF-SD-SNF-TI-009, Rev. 4,
* Table 2-1 and Table 2-2, using the nominal values. These values were multiplied by a
factor of 4 to provide bounding data for safety and deswn considerations.

7.1.4 Surface Contami-natimi

Most of the 1nter10r of the 105 KE Basin has measurable surface (removable)
contamination., Weekly surveys are performed to measure the levels and assess changes m these
levels. An administrative control level of 10,000 d/m/100 cm” of By and 500 d/m/100 cm” & is
employed, above which the contamination levels are required to be reduced by decontamination
to the extent practlcal Radlologlcal control requlrements dictate that any areas above
100,000 d/m/100 cm? of -y and 2000 d/mi/100 cm? o be posted ‘DANGER, HIGH
CONTAMINATION AREA ” Only one small (10 square feet) area of the basin piping _
underneath lead shiclding is permanently posted as discussed. This area is not accessed routinely
and will not be disturbed in the performance of the activities descnbed in this NOC.

Therefore, most above water activities described i in this NOC are expected to be

_conducted with contamination levels less than the admlmstratlve control levels, or less than

10, OOOd/m/IO()cm ofoand 500 &/m/100 ¢m’ o.

7-7
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7.2 . ANNUAL POSSESSION QUANTITY, PHYSICAL
' FORM, RELEASE FORM, AND CHEMICAL FORM

- The APQ is identified in Table 7-1 as ail the radionuclides originate with the SNF. Table
7-4 represents data on some of the more significant isotopes and their release forms. Tritjum and
krypton are released routinely during basin operation because of ongoing fuel corrosion, while
the balance of the 1sotopes are released are particulate sohds ~As the ﬁJel corrodes, complex
cornpounds are produced that are not easily categonzed ‘

Table 7-4. Physical Form, Release Form, and Chemical Form.

“Radionuclide Physical Form : Release Form ~ Chemical Form*
| sy | solid - | particulate solid various: '
137¢Cs sotid particulate solid - various
39200p, solid particulate solid various., -
_ 2“A .sohd particulate solid various :

*Radlonuchdes identifi ed as various form numerous complex compounds.

Physwal form, release form, chemical form, and radlonuchdes that could contribute
greater than 10 percent of the potential to emit total effective dose equivalent to the: max1ma11y
exposed individual are identified in Table 7- 4. Cesium-137 is also mcluded as it is used as an

indicator 1sotope

- 7-8
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8.0 CONTROL SYSTEM (REQUIREMENT 6)

The 105 KE Basin does not provide for inlet éupply air and exhausted air is not filtered.

Air 1s exhausted from the bulldmg via roof vents, two over the basin and two over the high bay
: transfer area.

All radioactive particulates providing the potential for airborne emissions from the
105 KE Basin will or have originated from the basin water. The primary mechanisms
responsible for airborne contamination are transport of pamculates at the water line of the basin,
and suspension of surface contamination .on basin floots, grating, tools, and debns/equlpment
removed from the basin water (WHC SD—NR-ES -016).

81  CONTROLS FOR BELOW WATER
ACTIVITIES .

The controls whlch will be used as the abatement technology for underwater act1v1t1es
have the objective of maintaining basin water quality within established levels by removing
particulate matter from the’ basin water, removmg dissolved radlonuchdes from the water, and
coohng the water.

8.1.1 'Basin- Water

The basin water consists of the 1.3-x 10° gallons of water that cover the madlated fuel.
The basin water is an inherent part of the fuel storage process. The water precludes the
radionuclide source term from becoming directly airborne as might occur if the water were
absent.  The water also provides radiation shielding. Fuel handling operatlons involving direct
contact with the fuel will be conducted under water.

- 8.1.2- Existing Water Treatment

The ex15t1ng basin water treatment system is listed below and 1s described in Section 6.
Removal efficiencies are described in Table 8-1. : :

System/Component. - - Purpose

Primary Recirculation ~ Cool basin wétér, which reduces the solubility of the
System Chiller - radionuclides and reduces corrosion of the SNF.
~ Cartridge Filter Remove partit:ulé_te fadion_uclides.
Skimmer System Remove particulate radionuclides.
Sandfilter S _
IXM - B -Remove dissolved radionuclides.

8-1
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Iéb_le 8-1. Projected Removal Efficiencies of the Existing
105 KE Basin Water Treatment Systen.

Eauiniment ' .No'mii_lal Flow | Efficiency at Stated Remarks
q .p o ‘Rate - Particulate Size . L
Sandﬁlter (existing) 400 gpm - C95% Parﬁculjate removed at
_ 10 microns or larger
IXMs 160 gpm N/A' No particulate removal
' _ _ | anti¢ipated
Cartridge Filter 450 gpm . 95% Disposal cartridge filters for
(existing on particles 5 microns or Iarger
recirculation system) in size (varying filter 31zes
are available}
Note
' Radionuclide removal efficiency of key d;ssolved 1sotopes is as foi[ows
Strontium . 99% ' :
Cesium 99%
Plutonium

81%.

The cartridge filters are not. normally used because of the occupatlonal radiological
exposure during ehangeout -

8.2 . CONTROLS FOR. ABOVE WATER
ALTIV ITIES

Specific controls will be applied to the FTS, as necessary, for individual above water
activities. ‘However, the construction activities described will involve, to the most degree
uncontaminated new equipment. Where existing above water contaminated equipment or
structures are involved that will ’oe disturbed, ALARA practices will be followed to minimize
emissions. Contaminated areas will be. decontaminated before work, as practical, or engineered
controls such as glovebags fixatives, ventliatlon or contamment will be applied when practical
to do'so. :

Maintenance activities performed on fuel removal equipment will follow current ALARA
practices. These activities will be conducted in accordance with routine ac‘ovzty contamination
control practices, e.g., glovebags, decontaminations, fixatives, etc. , thus m1n1m121ng the potential
to emit. Any items that need to be removed from the water will be rinsed upon removal from the
water; if these items need to be left out of the water, the items will be bagged in plastic for
storage. Maintenance on components that directly contact the fuel will be conducted w1th1n a
confinement enclosure such as glovebag or HEPA ventilated enclosure.

The AL ARA practices are part of the past DOH. approva1 condmons (AIR 98- 105
[Conklin 1998], Condition No. 2, 105 KW) which are also applicable to the 105 KE Basin.
Information pertaining to these ALARA practlces was provided to DOH at an October 27, 1999
meeting (SNF-8477). :

8-2
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The STC will have one or more metal high integrity filters for venting. The filteris.

designed to provide 99.7 percent removal efﬁc1eney of 0.3 micron (um) particles. This ﬁlter will

be 10cated n the STC Hd.

The CTO will have one or more Nuc-Fill filters for ventmg These ﬁlters wﬂi be 1ocated
in the CTO I1d

8.3 C'ONT-ROL -EQU'IPMENT EFFICIENCIES

The water treatment system contains ion exchange components for removal of chssolved
radlonuchdes and particulate filters for removal of particulate radionuclides. Projected removal

efficiencies are presented in Table 8-1. The removal efficiencies will be variable over time for

cach of the water treatment system components due to the loading on the individual component
The IXMs are changed out when sampling indicates the removal efficiency for cesium-137

~ decreases from 99 percent to approximately 90 percent. Administrative limits for the IXM

efficiencies as listed-above also take 1nto conmderatlon the need to not have the IXM become

. TRU Waste

84  CONFIGURATION OF WATER
'TREATMENT SYSTEMS '

This section describes the water treatment: systems to be operatlonal for
storage/movement of SNF, sludge and debris. Table 8-2 provides the normal and backup Water

treatment system operational controls.
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Table 8-2. Water Treatment System Operational Controls. -

Underwater Activity

- Existing Basin Water Treatment System®™*?

Skimmer System

" Primary Recirculation System

| Sandfilter XM Chiller Cartridge Filter®
Storage of SNF in canjsters R R o |'B
Relocating sludge within R R B
| basin peol
Relocating/removing SNF,- | R R B
debris from basin pool g
Movement of shielded R R B
transfer cask in and out of -
{ basin water _ _
Movement of slndge from - R R B
| under water in the 105 KE
Basin location to transfer bay
sludge transport trailer with y
cask and sludge containers

"No operations that disturb the source term in the water will be conducted if ce51um-137 conicentration in the
basin water exceeds 30, microcuiries per liter. Addltmnail\ ata levei of 15 microcuries per liter of cesium-137,
incremental water treatment equipment will be placed on lme
*The existing basin water treatment system is required to be in operation. for storing SNF in canisters except,

when shut down for sandfilter backwashing, ion exchange module changeout, and maintenance.

Dunng times when the skimmer system and the primary recirculation system are shut down (e.g., for
maintenance, ion exchange module changeout), ‘underivater work that does not distirb the sludge Source
(e.g., changing underwater 11ghts miovement of underwater wdeo cameras, placement of items in the basm) may .

‘be performed.

“The cartridge filters are not nermalh used because of the Dccupauonal rddlologmal exposnre during changeout.

‘B = if “required,” is out of service and corresponding backup system will be used (i.e.. chiller for
XM [d1ssalved/1on1c_: contdmmatlon] and cartridge filter for sqndﬁlter [particulate

contamination]),

. R = 'operation required.

84




[
O NS OO ] N

11

12

13
14
15
16
17

18
19

20

21
22

23

24
25

ey

27
28
29

30

31

32

33

34

35

36
37
38
39

EI O R CH B LI L

DOE/RL-96-101 REV 3
9.0 Mo_NIToRING.SYSTEM.(R_E’QUIR-EMENT 9)

The 105 KE Basin does not provide mlet supply air and exhausted air is not filtered. Air

1s exhausted from the building via roof vents, two over the basin and two over the transfer high

bay area. The maximum combined air. flow from the four roof vents.is approx1mate1y
55,000 cubic feet per minute (WHC-SD-NR-TRP-015).

The sampling system 1n51de the 105 KE Basin consists of. three fixed head samplers The -
design of the fixed head samplers allows the filter head to be lowered or elevated for safe
changeout and sample collection. The particulate filters from the three samplers are collected
weekly. The particulate filters are currently dehvered to the Hanford Waste Sampling and
Charac‘fenzatlon Facility where total alpha/beta and 1sotopic analyses are performed on the -
particulate filters. The contractual detection limits and other requirements-are specified in-the
Statement of Work for services provided by the Waste Sampling and Characterization Facility
Effluent and Environmental ‘Monitoring Program (HNF-EP-0835). Weekly filters are
composited for a monthly gamma scan, strontium-90, americium-241, and plutonium isotopic
analysis. The partlculate radionuclides contnbutmg 10 percent or more of the potential-to-emit
from 105 KE Basin are plutonium-239/240, plutonlum 241, and americium-241.

The three samplers are iocated as follows: two are located over-the 105 KE Basm and
one is located in the transfer high bay area: The samplers over the 105 KE Basin are positioned
directly in front of roof vent 11 and roof vent 10, the inlet to the exhaust fans. The sample head
filter assembly is attached to an adjustable support extended to the inlet of the fan, about
11.1 feet above the floor. The third sampler is in the transfer high bay area near exhaust fans

- roof vent 6 and roof vent 7. The filter assembly for the high bay sampler is approximately -

20 feet above the floor. F1gure 9-1 ldentlﬁes the relatwe position of these fixed head samplers.

The sampler system design eliminates any sample line loss concerns. The particulate -

filter employed is a 1.85-inch-glass fiber filter with 4 91 percent capture efficiency for particles

with a median diameter of 0.3 micron. The sampler filter assembly is connected to a vacuum
pump via plastic tubing.  Because the particulate filter is upstream of the plastic tubing, the =~
particulate. filter is not influenced by the tubmg The sample pumps are equipped with a flow
regulator. The nommal sample flow rate is 2.00 cubic feet per minute:

Operational checks of the exhaust fans. and the sample pumps are performed daily. Inthe
cvent a fan 1s found not operating or is de-energized for any redson, the sampler is turned off
until the exhaust fan is returned to service: The operability information for the samplers and

~exhaust fans is logged and reported to monitoring program personnel. The sample pump flow

rate is checked quarterly using a calibrated National Institute of Standards and Technology
traceable flow meter.

In addltlon to the system described previously, near-field ambient air monitoring
currently is being performed at several locations around the 105 KE Basin (see Figure 9-2),

- Three monitors, designated as N-402, -403, and -404 will continue to be operated unti! all

activities and operations’ descnbed in this NOC are complete

941
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| Figure 9-1. Fixed Head mm.EEQ Positions.
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Figure 9-2. ‘Locations of Near—Field'Monitoring Locations.
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10.0  RELEASE RATES (REQUIREMENT 13)

The following provides an estimate of the abat_ed'and unabated emissions.

As described in Sections 6, 8, and Appendix A, best available radionuclide control
technology (BARCT) for those activities covered under this NOC is control of the water quality
within the 105 KE Basin pool. To that effect, the unabated and abated emissions from the
105 KE Basin are defined as follows: : :

Umab ated Emlssmns ‘Those emissions whu:h would occur without effectlve use of
abatement controls :

Abated Emissions:  Those emissions that would occur with optimum use of abatement
- . controls. :

© Abatement. controls involve the nse of water fi Itration, ion exchange, and coohnfr Basin :
water quality is a function of the challenge to these systems, i.e., underwater operations in the
basin disturbing the fuel and sludge; and the: Operatmg status and configuration of these
processes. The abated emissions from the facility are based on a basin water quality of 3 pCi/l of

Cs-137, which existed in general for all of 1995 during which time there was effective use of

these systems. The unabated emissions from the facility are based on a bagin water quality of
30 pCi/tof Cs-137. This is considered a worst case as the Cs-137 concentra‘aons in the basin
reached upwards to 23 uCi/l during the fuel segrecranon campaign from 1983 to 1984 where the -

‘entire fuel inventory was repackaged with water treatment capablhty less than that Whlch exists -

today.

10.1 DERIVATION OF FA_CILITY SPECIFIC
RJELEASE FACTOR ' '

The total radlologlcal 1nventory in the 105 KE Basin, whether in the fuel, sludge, or
water, i3 given in Table 7-1. This represents the APQ.. Table 10-1 describes the radiological

~emissions from the 105 KE Basin from 1995 to 1999 for those radlonuchdes that contribute

greatet than approximately 10% of the unabated does to the maximally. exposed individual (MEI)
or greater than 25% of the abated dose to the MEI” Also 1ncluded 15 CS- 137 since it s, used as an
indicator isotope. -

Radioactive airborne emissions from the 105 KE Basin are derived from the SNF and
sludge stored underwater. Therefore, there is one release fraction from the radiological source
term itself (fuel and sludge) to the baSm water mass and another release fraction ﬁom the basm

‘water mass to the basin airspace. This transport mechamsm is discussed in detail i m-
- WHC -SD-NR-ES-016.
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Table 10-1. Radioactive Air Emissions Measured in Curies

- at the 103 KE Basm in Calendar Years 1995 to 1999.

o Calendar Year Releases (Ci)
Isotope : : .
| - 1995 1996 1997 1998 - | 1999
S1-90 |59E06 | 17E-05 1.6E-05 | L4E05 1.9 E-05
Cs-137 24E-04 . |42E-05 4.8 E-05 2.6 E-05 43 E-05
Pu-239/240 | 1.5E-05 13.1 E-06 3.6E-06  |3.1E-06 4.1 E-06
Am-241 5.6 E-06 | 1.8 E-06 23E-06 | 19E-06 2.3 E-06

The release fractlon of the radiological source term (fuel and sludge) to the basin water is
derived as follows usmg data from 1995. :

- Water Cs-137 source term:

CS5-137 (_:oncentrat'ion,in basin water x water volume

3UCE | 3pvosgal x 30l

. ; = 1.5E+01 curies
1 - gal

Fuel and Sludee Cs-137 sou_fce term:

6.6E+06 curies (Table 7-1)

Therefore the reIease fraction from the rad1010g10a1 source term to the basin water

(R_st) 1S.

_ 1.5E+01 curies _ '
RFsw = 6.6E+06 curies = 23E:06

© The release fractton from the basin water to the basm emissions (RFWA) 1s derived as
follows also usmg data from’ 1995 -

Water Cs-137 source term:
1.5E+01 curies (per abo'Ve)

Annual Cs-137 Emissions

2.4E-04 curies (Table 10-1)

Therefore, the release fraction from the basin water to the facﬂit_y' emissions (REwa) is:

__ 24E-O4curies - _ .
REwWa =1 3E+01 curies OE0°

10-2
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The release fraction from the radlologlcal source term (fuel and sludge) to the basm air
(RFs,) is therefore: _

‘RFsw * RFwa = RFsa

23E-06 x 1.6E-05=3.7E-11

This release fraction is used with the APQ described in Table 7-1 to derive lthe abated and
uniabated emissions except for thos_e radionuclides that exist in a gaseous state, i.e., tritinm, Kr-

85, and I-129.

A release fraction for those radionuclides Whlch existina gaseous state was deterrmned

by calculating the curies of tritium released to the air based on measured basin water tritiurn

concentration, a nominal evaporatmn rate, and then comparing that to the tritium source term as
follows;

: Concentratlon of tritium in basin water =3.0E- 03 uC1/mI
Evaporation rate of basm water = 41. 6 I/hr
Therefore _
(3.0E-03 uCt/ml) (4. 16E+04m}/hr) (8760 hr/yr) (IE OGCI/[.LCI) =1.1 Ci/yr of tritium

The release fraction for tritium is .

1.1 curies
1.84E+04 curies

= 6.0E-05

10.2 ABATED’EMISSIONS

The abated emissions in Table 10-2 were estimated using the APQ in Table7-1 times the
release fraction, RFs,, derived above 1.e.,3.7E-11, and a release fraction of 6.0E-05 for those
radionuclides in a gaseous state, i.e. trmum Kr-85 and: I~129

103 UNABATED EMISSIONS
The unabated emissions in Table 10-2 were estlmated by mcreasing the release fraction,

RFSA derived above, i.e., 3.7E-11, by a factor of 10 which correlates to increasing the basin
water concentration by a factor of 10, i.e., from 3 pCi/l to 30 pCi/l of Cs-137.

10-3
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Table 10-2. 105 KE Abated and Unabated EmiSsioﬁs. (3 sheets)

. 105 KE B AS__IN _ .Aba_ted emission’ . _ Unabated emission
Table 7-1 Source Tefm Release based on water at | Adjusted release |. based on water at
R fraction 3uCLCs-137 | faction 30 pCi/L Cs-137
' (Ch ‘ (Ci)
| Radionuelide | Inventory (Ci) _ - o
| 13 1181 E+04 6.00 E-0S 1.09 E+00 1.00 E+00 1.09 E+00
C-14 13.62 E+02 370 E-11 134 E-08 [1.00 E+01 134 E-07
Fe-55 964 E+02 3.70 E-T1 3.s7TE08 1.00 E+01 3.57 E-07
Co-60 186 E+03  [3.70 E-11 l6:38 E-08 1.00 E+01 6.88 E-07
Ni-59 211 E+01 370E-11 - 781 E-10 1.00 E+01 7.81 E-09
Ni-63 12.31 E+03 370 E-11 8.56 E-08 1.00 E+01  18.56 E-07
Se-79 4.35 E+01 3.70 E-11. 1.61 E-09 1.00 E+01- .61 E-08
Kr-85 12.84 E+05 6.00'E-05 11.70E+01 - 1.00 E+00 170 E+01
Sr-89 0.00E+00  [3.70E-11 0.06 E+00- 1.00 E+01 0.00 E+00
S50 496 E+06  B.70E-11- - |1.84 E-04 1.00 E+01 1.84 E03
Iv-90 1497 E+06  [3.70 E-i1 .84 E-04 1.00 E+01 - 1.84 E-03
Y-91 1.78E-14 370 E-11 6.59 E-25 1.00 E+01 6:59 E-24
zr93 201E€02 ~ BJIOE-I1°  |7.44F-09 1.00 E+01 7.44 E-08
795 1.35E-12 570E-11  |5.00 E-23 1L00EH01 . [5.00E-22
Nb-93m  J126E+02 . [3.70 E-11 4.66 E-09 - 1.00 E+01 4.66 E-08
ND-94 102E-02  BIOEAT | 414 E-3 1.00 E+01 414 E-12.
Nb-95 301E-12 [B70E-I .11 E22 1.00 E+01 (.11 E-21
Nb-95m 1.00 E-14 3.70 E-11 3.70 E-25 1.00 E+01° 3.70 E-24
Tc-99 147 E+03 3.70 B-11 SA2E-08 1.00 E+01 5:42 E-07
Ru-103 0.00 E+00 [3:70 E-11 0.00 E+00 1.00 E+01 0.00 E+00
Ru-106 1.39 E+03 3.70 E-11 5.14 E-08 100E+01 . [5.14 E-07 .
Rh-103m  |0.00 E+00 3.70 E-11 10.00 E+00 1.00 E+01 - 0.00 E+00
Rh106 h39E+03  [3.70 E-11 5.14 E-08 1.00 £+01 5.14 E-07
Pd-107 859 E+00  [3.70 E-11 3.18 E-10 1.00 E+01 13.18 E-06
HAg-110 228 E-04 3.70 E-11 18.44 E-15 1.00 E+01 8.44 E-14
Ag-110m  |L7VE-02  [3.70E-11 6.33 E-13 1.00 E+01 633 E-12
Cd-113 D.80E02 - [70E-I1 1.04 E-12 1.00 E+01 1.04 E-11
Cd-113m ~ |1.80 E+03 3.70 E-11 6.67 E-08 1.00 E+01 6.67 E-07
Cd-115m 0.00 E+00  [3.70E-11 0.00 E+00 LO0E+01 - 0.00 E+00 -
In-113m 1.77 E-07 3.70 E-11 6.55 E-18 1.00 E+01 6.55 E-17
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Table 10-2. 105 KE Abaied- and Unabated Emissions. (3 sheets)

105 KE BASIN

Abated emission

Unabated emission

1.96 E-06

Table 7-1 Source Term Release " based on water at A_dj_uSte_d-release based on water at
e : fraction “3uCVL Cs-137 . faction 30 pCi’L Cs-137
. (Ci) (&}
Radionuclide Inventory (Ci) o .
Sn-113 1.77 E-07 370 E-11 6.55 E-18 11.00 E+01 655 E-17
Sn-119m  [2:50 E-01 370F-11  P25E-12 100 E+01. - 9.25 E-11
Sn-121m 4.01 E+0 3.70 E-11° 1.48 E-09 1.00 E+01 1:48 E-08
Sn-123 1146 E-05  [3.70 E-11 540 E-16 1.00 E+01 540 E-15.
Sn-126 BOTEHOL  BIOE-I1l - R99E09 1.00 E+01 .99 E-08
Sb-124 249 E-18:  [3.70 E-11 9.21 E-29 1.00 E+01 9.21 E-28
Sb-125 |1.69E+04 570 E-11 625 E-07 1.00 E+01 6.25 E-06
Sb-126 - 1.13E+01 370 E11 |4.18 E-10 1.00 E+01 W18 E-09
$b-126m 807 E+01 3.70 E-11 2.99 E-09 1.00 E+01 2.99 E-08
Te-123m 233 E-11 3.70 E-11° 8.62 E-22 1.00 E+01 8§62 E-21
Te-125m  WI3EH03 . B70E-11 1.53 E-07 1.00 E+01 1.53 E-06
Te-127 790F-07 . 370E-1l  [R92E-17 1.00 E+01 2.92 E-16
[Te-129m = [0.00E+00 (370 E-11 0.00 E+00 1.00 E+01 0.00 E+00.
Te-127m 8.07 E-07 3.70 E-11 2.99E-17 1.00 E+01 299 E-16
({Te-129m  [0.00 E+00 3.70 E-11 0.00 E+00 1.00 E+01 0.;00 E+00 -
I-129 326 E+00 . [6.00 E-05 1.96 E-04 1.00 E+00 - 196 E-04
Cs-134  [695E+03  [3.70 E-11 2.57 E-07 1.00 E+01 257 E-06
Cs135 ~ [396E+01  [B.70E-11. 147 E-09 {100 E+0T 1.47 E-08
Cs-137  “ [656E+06  [3.70E-11 243 E-04 1.00 E+01 1243 E-03
Ba-137m = 6205406  [3.70E-11 2.29 E-04 1.00 E+01 229 E-03
Ce-141 1000E+00  B.70E-11 [0.00 E+00 1.00 E+01 0.00 E+00
Ce-144 756 E+02  3.70E-11 280 F-08 1.00 E+01 2.80 E-07
Pr-143 0.00E+00  [3.70E-11 |0.00 E+00 1.00 E+01 0.00 E+00
Pr-144 [747E+02  [370E-11 R76E-08 1.00 E+01 2.76 E-07
[Pr-144m  .07E00 - B7OE-I1  B36E-I0 1.00 E+01 3.36 E-09
Pm-147 245E+05 . [3.70E-11  [9.07E-06 1100 E+01 9.07 E-05
Pr-148 l0.00E+00 - 370 E-11 0.00 E+00 1.00 E+01 110.00 E+00
[Pm148m  1000E+00 ~ B.70E-11 0.00 E+00 1.00 E+01 0.0 E+00
Sm-151  1893E+04  3.70 E-11 330 E-06 1.00 E+01 3.30 E-05
Eu-152  |467E+02  [3.70E-11. 173 E-08 1.00E+01 ~ |73 E-07
Eu-154 531 E404 (370 E-11 1.00 E+01

1.9¢ E-05
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Table 10-2. 105 KE Abated and Unabated Emissions. (3 sheets)

105 KE BASIN

Abated émission

- Unabated emission

Table 7-1 Source Term Release. based on water at | Adjusted release | based on water at
' ' fraction | 3nCiL Cs-137 - - faction 30 nCi/L Cs-137
()] ' (Ci)

Radionuclide Inventory (Ci) i o

|Fu-155 LI2E+04  [3.70 E-11 4.15 E-07 LOOE+01 415 E-06

'Gd-153 19.59 E-03 3.70 E-11 " 3.55E-15 1.00 E+01 3.55 E-14

[Tb-160 229E:15 370 E-11 8 47 E-26 1.00 E+01 8.47 B-25
U-234 466 EH02 T [3.70 E-11 1.72 E-08 1.00 E+01 1.72E-07.

U235 - 1.77 E+01 370 E-11 6.55 E-10 1.0 E+01 6.55 E-09
U-236 661 E+01  {3.70E-11 2.45 E-09 1.00 E+01 2.45 E-08
U-238 380E+02 {370 E-11 .41 E-08 1.00 E+01 141 E-07
Np-237 3.02E+01  B70E-1 112 E-09 11.00 E+01 1.12°E-08

{Pu-238 16.05 E+04 3.70 E-11 224 E-06 1.00 E+01 224 E-05
Pu-239 LI6E+0S  [3.70 E-11 430 E-06 1.00 E+01 4.30 E-05
Pu-240 6.38 E+04 3.70E-11 2.36 E-06 11.00 E+01 2.36 E-05
Pu-241 3.42E+H06  [3.70E-11 1.27 E-04 1.00 E+01 1.27E-03

- [Pu242 3.07 E+01 3.70 E-11 1.14 B-09 1.00 E+01 L14E-08
Am-241 206 E+05 370 E-11 7.63 E-06 1.00 E+01 7.63 E-05
Am-242 1.13 E+02 3.70 E-11 418 E-09 1.00 E+01 4.18 E-08
Am242m  [LI4EH02 B70E-11 {422 E-09 1.00 E+01 4.22 E-08
Am243  [71I2EH01  [70E-I 1,63 E-09 1.00 E+01 2.63 E-08
Cm-242 940 E+01 . [3.70 E-11 3.48 E-09 1.00 E+01 3.48 E-08
Cm-244 871 E+02  [B.70E-11 [322E-08 [1.00 E+01 322 E-07
Total 2.73 E+07 1.81 E+01° 1.81 E+01

10.4 COMPARISON OF ABATED, UNABATED

AND ACTUAL EMISSIONS

A comparison of the abated unabated, and actual 1995 to 1999 emissions is given in

unabated dose to.the MEI or greater th_.an 25% o_f the abated dose to the MEI.

- 10-6
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Table 10:3. Comparlson of Estlmated Emlssmns with Actuals (Cunes).

10-7

Ahated Unabated

with water with water
o - at3pCiL | . o - | at30uCiL -

Isotope . Cs-137 1995 1996 1997 1998 1999. Cs-137

Sr-90 1.84E-04 | 5.9E-06 | LTE-05 |1.6E-05 | 14E-05 |1.9E-05 | 1.84E-03

|1 Cs-137 243E-04 | 24E-04 |42E-05 |48E05 |2.6E-05 |43E05 | 2.43E-03
| Pu-239/240 | 6.66E-06 | 1.5E-05 |3.1E-06 |3.6E-06 |3.1 E-06 [4.1E-06 | 6.66E-05.

1| Am-241 7.63E-06 | 5.6 E-06 | 1.8E-06 |2.3E-06 | 19E06 |23E-06 | 7.63E-05

1 105 .PROJECTED EMISSIONS DURIVG F UEL
2 REMOVAL .
3 The projected emissions from the 105 KE fuel removal acti\}ities are expected to be
4 within the estimated abated and unabatéd emissions as basin water quality will be w1th1n this. .
5 ra.ncre -
6 10.6 POTENTIAL TO EMIT ASSOCIATED WITH
7 100 AREA DIFFUSE/FUGITIVE EMISSION
8 UNIT '
9 The PTE assomated with the 100 Area D1ffuse/Fug1t1ve El‘l’ilSSlOIl Umt 1s
10 1 8L E+01 cunes/year (Table 10~2)
11
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1.0 OFFSITE IMPACT (REQUIREMENT 14 AND 15)

An assessment was performed to determine whether the MEI] is an onsite or offsite .
receptor. This assessment concluded that the dose to-an offsite receptor is greater than the dose

to any onsite member of the public. The MEI is. therefore located 8,900 meters NNW, and the

unit dose conversion factors in HNF-3602 were used in computing dose. These were calculated

. usmg the EPA approved CAP-88 Code (EPA 1990).

The t_otal effective dose equivalent (TEDE) for the unabatéd ernission to the MEI is

* presented in Table 11-1. The projected dose for cach individual radionuclide was calculated by

multiplying the projected aninual emission (Chapter 10.0, Tabie 10-2) by the dose conversion -
factor The resultmg dose is 5 3 E-03 millirem.

~ The TEDE for the abated emissions to the MEI based on Table 10-2 is presented 1n
Table 11-2. The projected dose for each individual radionuclide is calculated by muluplymg the
projected annual emission from Table 10-2 by the dose conversion factor. The resulting dose is

| 6.22 E-04 millirem.



DOE/RL-%56-101 REV 3

heets)

Table 11-1. 105 KE Unabated Emissions and Dose. (3 s
| ” ' Unabated |~ |  Unabated
105 KE BASIN | cemission | CAP-g8 | PHEOT :
Table 7-1 Source Term | ' pojeqce | Adiusted | based on dose | @ ierar | DOSe
-' | i | e | pateatJemenion) T perontor
| "7 | Guremyyp) [C5137 TEDE[ 5
o o RE (Ci) : - to the MEI
Radionuclide | Inventory (Ci) _ _ _{mrem/yr)
H-3 1.81 E+04 [6.00 E-05 |LOOE+00 [1.09E+00 - [90E-05 [S33E-05 {100
C-14 3.62E+02 - [370E-11 |1.00E+01° |I34E-07 = [3.80E-03 [S.09E-10 - [0.00
Fe-55 964 E+02  [3.70E-11° |LOOE+01 [3S7E-07 ~ [4.50E-04 [1.61E:10  |0.00
Co-60 I:86E+03  [3.70E-11 [LOOE+01 |688E-07  [490E:01 [337E07  [0.01
Ni-59 2ATE+0T. [3.70E-11  |LOOEH01 |7.81E-09 = |6.10E-04 MI6E-12  [0.00
Ni-63 231E+03  [370E-11 [100EZ01 [8.56E-07 - |S20E-04 |[445E-10  [0.00:
Se-79%* . M35EH01 [370E-11 [1L.00E01. |16}E-08  [260E-01 [ISE-09  {0.00
Kr-83 284F+05  |6.00E05 |LOOEX00 |L70E+01  [1.10E-07 18806  |0.04
Sr-89 0.00E+00 - B70E-11  |[LOOE+01 [0.00E+00  [3.40E-03 [0.00E+00  [0.00
Sr-90 4966406 . [370E-11 [1LO0E+01 [I.84E-03  [220E-01 [4D4E-04 . [7.62
Y-90 497E+06  [3.70E-11  [LOOE+01 [I.84E-03  |6.80E-04 |[125E06  [0.02
|91 178 E-14  [3.70E-11 JIOOE+0l |659E-24  [S00E-03 B29E26  [0.00
7r-93 DO1E+02 | [370E-I1  [LOOE<01 |744F-08  [60E-03 |LO3E-I0  [0.00
Zr-95 135E-12  [3.70E-11 |LOOE+0l [S.00E-22  |[770E-03 3.85E24  |0.00
Nb-93m 126 E+02  [3.70E-11 - [LOOE£01 [466E-08  [410E-03 [191E-0  [0.00~
Nb-94 L12E-02 [370E-11 [LOOE401 [414E-12  |L60EI00 [663E-12  [0.00
Nb-95 13.01 E-12 370E-11 [L.OOE+01 [L11E21 - [950E-03 |1.06E-23  [0.00
Nb-95m - |1.00 E-14 370E-11 [LOOE¥01 . 3.70E-24  [590E-04 [218E27  [0.00
Tc-99 147E+03  [370E-11  |1L.OOE+01 [5.42E-07 450 E-02 . [2.44 E-08 0.0
Ru-103 0.00E+00 .~ B70E-11  [1L00E+01 000E+00  [3.60E-03 [0.00E+00  |0.00
Ru-106 139 E+03 370E-11 |[LOOE+01 [S.14E-07 = 4.00E-02 [159E:08 0.0
Rh-103m  |0.00E+00  [3.70E-11 [LOOE+0t. [0.00E+00. |L50E-07 [0.00E+00  10.00
[Rn106 139E+03  [370E-11 |LOOE0l [5.14E-07  [§20E-22 M22F28  [0.00
Pd-107 859E+00  [3.70E-11 [LOOE+01 [3.18E-09  |740F-04 [235E-12  [0.00
Ag-110 228 E-04 3.70E-11 [LO0E+01" [844E-14  [140E-26 [624E39  [0.00°
Ag-110m 1.71 E-02 370 E-11 |LOOE+01  |6.33 E-12 950 E-02 |6.01E-13  [0.00
Cd-113*  [2.80E-02  [B70E-11 JLOOE+0l [LO4E-11  [6OE-01 D269E-12  [0.00
Cd-113m*  |L.8OE+03 - 3.70E-11 |1.00 E+01  [6.67 E-07 2.6@ E-01  [1.73 E-07 0.00
Cd-115m .00 E+01 7.10 E-03 0.00.

0.00 E+00

3.70 E-11

0.00-E+00
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Table 11-1. 105 KE Unabated Emissions and Dose. (3 sheets)

e e e

8.93 E+04

3.70 E-11

) . | Unabatéd Una‘ba‘ted :
105 KE BASIN . | emission | CAP-88 g’:s-‘sg‘g‘; o
Table 7-1 Source Term Reléase Adjusted _bgsed on dose. . water at. | Dose
' : fraction | '_;“elefls;g a water at ‘- c_onversmg 30 uCi /L‘ percent of |.
: aptlon SQ u(;_';/‘j'L (_Zs. | factor . |€s-137 TEDE total.
| (mrem/yr) - :
1o - L (Ci) i to the MEI
Radionuclide | Inventory (Ci) _ : : (mrem/yr)
fme113m - - 177E07 3.70E-11 [1.00E+01 [6.55E-17 6.50 E-06 14.26 E-22 0.00
Sn-113 1.77E-07 370E-11° [LO0E*0l [6.55E-17  M40E-03 [28%E-19  [0.00
Sn-119m*  250E:01.  [370E-11 [1.00E+01 [925E-11 ~ R60E-01 [41E-Il  [0.00
Sn-121m 401 E+01  [3.70E-11 |L.OOE+01 |148E-08  {L.I1E-01  [I.65E-09 - [0.00
|Sn-123 146 E-05  [370E-11 [100E+01 |S40E-I5  1.00E-04 [S40E-19  [0.00
Sn-126 8.07EA01  [3.70E-11 [1.00E+01 [299E-08 .. 19.30 E-02 78E-09  [0.00
Sb-124 . 249E-18  [370E-11 [1LOOE01 [921E-28 - [L70E-02 |LS7TE29 (0.0
1Sb-125 1.69 E+04 3.70E-11  JLODE+01 |625E-06  [520E-02 [325E07  [0.01
Sb-126 LI3E+01  [370E-11  1O00E+0I M.I8E09 = |650E-03 P72E-11  [0.00
Sb-126m  [8.07E0I 370 E-11 [T00E+01 [299E08  [S.10E-06 [1.52E-13  [0.00
[Te-123m*  [233E-11 [370E-11  [LOOE+01 [8.62E-21  [260E-01 [P24E21  [0.00
Te-125m _4.13,5_4%03 [3.70E-11 [1.00 E+01 |1.53 E-06 2.00-E-03  [3.06 E-09 0.00
Te-127 7O0E07 | [B70E1  |100E+01 [292E-16  |[L70E-05 [M97EZl (0,00
Te-129m 0.00 E+00 .~ [3.70E-I1  [LO0E:01 [000E+00 ~ MS0E-03 [0.00E+00  [0.00
Te-127m  [807E:07  [3.70E-11 |I.00E+01 [2.99E-16  [SO0E-03 [149F-18  |0.00
Te-129 0.00 E+00  [3.70E-11  [1.O0 E+01- [0.00 E+00 - [3.60 E-06  [0.00 E+00  [0.00
1129 326E+00  [6.00E-05 |100E+00 |I.96E-04  [240E-01 469E-05 [0.89
Cs-134 6.95F03  [3.70E-11 [L.OOE+01 R57E-06° [.60E-01 [5.14E07  [0.01
Cs-135 396E+01  [370E-11 |[1L00E01 (147E-08  [8.70F-03 [127E-10  |0.00
Cs-137 l656 E+06  [3.70E-11 [100E+01 DA3E-03 ~ M70E0l [129E04  PLSI
Bé-137m  620E+06  [Z70E-11 [1.00E+01 [229E-03  240E-09 |5.50E-12  [0.00
Ce-141 (0.00EX00  [3.70E-11 |LOOE01 [0.00E+00  {I.50E03 [0.00E+00 0.0
Ce-144 [756E#02  [3.70E-11 [LOOE+0! [80E07  [260F-02 |6.99E00  [0.00
Pr-143 - |0.00E£00  [3.70E-11 |L.OOE-0l [0.00E+00  |1.20E-03 [0.00E<00  |0.00
Pr-144  © [747EH02  [370E-11 |LOOE-01 [R276E-07 ~ [430E-07 [1L19E-13  [0.00
Pr-144m 9.07 E+00 3.70E-11 |I00E+01 [336E-09  [220E-08 [738E-17 . [0.00
Pm-147 -~ RASE+0S  BJ0E-11 |LODE+01 [9.07E05  [2.10E-03 [1.90E-07 - [0.00
Pm-148 0.00. E+00 3.70E-11 - [L.OOE+01 |0.00 E+00 . [1.70E-03 1000 E+00  [0.00-
Pmidsm - 0.00E+00  [3.70E-11 - [LOOE+01 0.00 E+00  [LSOE-02 {0.00 E+00  |0.00
Sm-151 .00 E+01 [3.30E-05  |1.50E-03 496E-08  [0.00
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Table 11-1. 105 KE Unabated Emissions and D_ose'. (3 sheets)

" Unabated _ Un_ng_a.ted
105 KE BASIN | emission | CAP-88 _;;’:;‘g’r’l |
Tahle 7-1 Source Term Release Adjusted based on dose' water at Dose
_ i fraction- rel_ef:l;g watf:r_at_ conversion | - 30 4Ci/L percent-of
| -faction 303?;/;“ Cs- (mfs:ltr:)/; 5 Cs.137 TEDE| total
_ N _ R :(Ci) : | to thf:: MEI
-1 Radionuclide | Inventory (Ci) : . | (mrem/yr)
Ewels52 467E+02.  [370E-1 |LOOE+0T [1L73E-07 = |JA.SOE-01 |S29E-08 = J0.00
|Eu-154 S31E+04  [370E-11 |LOOE+01 |I96E-05 = [PYOEOl [766E-06 . [0.14
Eu-155 1L12E+04°  [370E-11° [LOOE+0I 415E-06  |L.60E02 |5.64 E08 0.00
Gd-153* 9.59E-05  [370E-11 [LOOE+01 3.355E-14  [260E-01 9.23E-15 " [0.00
Tb-160  [229E-15  [BJ0E-11  [LOOE+01 |847E25  |I30E-02 |LIOE26  -0.00
U-234 466 E+02  [370E-11 [1.O0E+01 [L.72E-07  |620E+00 [1.07E06  [0.02
U-233 1177 E+01 370 E-11° {L00E+01 |655E-09 - [SOOE+00 [5.85E-08  [0.00
U236 661E101  [370E-11 |LODE+0I. [245E-08  [SS0E+00 [142E-07  [0.00
U-238 [3.80E+02  370E-11 [LO0E+01 [141E-07  |S50E+00 [773E<07  [0.01
Np-237 [3.02 E+01 3.70E-11  [1L.00E+01 |I12E-08  P30E+01 R2.57E-07  [0.00
Pu-238 6.05 E+04 3.70E-11  {LOOE+01 _2.24 E-05 L50E+01 [336E-04  [634
Pu-239 .16 E+05 ~ [3.70E-[1 [1.O0E+0I [430E-05  [1.60E+01 [687FE-04  [12.97
Pu-240 1638 E+04  [3.70E-11 [LOOE+0I [236F-05  [L.60E+01. [3.78E04  |7.13
Pu-241 BA2E+06  [B70E-11 |LOOE+0] [127E-03  [2.60E-01 [3.29E-04  |6.21
Pu-242 3.07 E+01 3.70E-11 [LOOE+01 [1.14E-08  |L60E+0l |L.82E-07  [0.00
Am-241 2.06 E+05 3.70E-11  [LOOE+01 |7.63E-05 2.50 E+01 [191E-03  [36.01.
Am-242 LI3E+02  [B70E-11  [LOOE+01 M.ASE-08  [250E-03 [L.OSE-10  [0.00
Am242m  |I14E+02 - [B70E-11 LOOE+01 1422 E-08 ~ [240E+01 [1.OLEG6  10.02
|Am-243 7.12 E+01 370 E-11 [LOOE+0] R63E-08  PSOEH] [6S9E0T (0.1
Cm-242 9.40E+01  P370E-11 |I0DE+01 [348E-08  [820E-01 [285E-08  [0.00
Cm-244 871E+02  [B70E-11  [1L.O0E+01 [322E-07  [i30E<01 [419E-06 ~ [0.08
Total 2.73 E+07 1.81 E+01 530E-03  ]100.08

*Radionuctide or-dose not included in the CAP 88 data library. It is possible to. substitute another more
conservative unit dose factor for those radionuclides (Pu-241).
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- Table 11-2. 105 KE Abated Emissions and Dose. (3 sheets)

. Abated émission

- | -Abated emission - |

1.77TE-07

105 KE BASIN . based on water |, "AF88 based on water at |, .
Table 7-1 Source Term Release | at3wciL |10secomveniont 5y cyn o137 Dose peracnt

' ' - Cs-137 TEDE to-the ML}

S | (©D (mremyD) " Goremiyr) o
Radionruclide | Inventory (Ci) _ _ | l :
-3 181 E+04  [6.00E-05  [L.09E300 - [M90E-05 - [5.33 E-05 - 18.56
C-14 3.62 E+02 3.70E-11.  [134E08 - [B.30E-03 5.00 E-11 0.00°

l[Fe-s5 9.64E+02  BIOE1l (3.57E08 - [450E-04  [161E11 -~ 0.00
Co-60 1.86 E+03. 570E-11  |6:88E-08  M.90E-01 337 E-08 0.01
Ni-59 PATE*0l BI7OE-1 {781 E-10 6.10 E-04 4.76 E-13 10:00
Ni-63 P31E+03 B70E1l [856E-08  |[S20E04 {445 E-lI 0.00
Se-79* - 14.35 E+01 3.70E-11. |161'E-09 2.60 E-01 4. T8 E-10° 0.00"
Kr-85 2.84 E+05 6.00 E-05  [1.70 E+01- 1.10E-07 - [I.88E-06 | 0.03
Sr-89 0,00 E+00 3.70E-11  [0.00 E+00. 5.40E-03°  0.00 E+00 0.00
Sr-90. 496 E+06  [370E-11  [1.84E-04 20 E-0] 4.04 E-05 6:49
Y-90 14,97 E+06 3.70E-11  [1.84 E-04 6.80 E-04 125 E-07 0.02
Y91 L78E-14 ~ BJOE-11  [6.59E25  15.00 E-03 329 E-27 0.00
7r-93 2.01°E+02 570E-11 (144 E-09 2.60E-03 1193 E‘11 0,00
7r-95 11:35 B-12 570 E-11 [5.00 E23 7.70 E-03 3.85 E-25 0.00
[Nb-93m 1126 E+02 370 E-11 466 E-09 4.10 B-03 1.91 E-11 0.00 -
IND-94 1.12 E-02 B70E-11 4.14 E-13 160 E+00  [6:63 E-13 0,00 -
Nb-95 3,01 E12 370E-11 |LILE22 050 E-03 . - |1.06E-24 0:00
Nb-95m 1.00 E-14 B70E-11  [3.70 E-23 5.90 E-04 2:18 E-28 0,00
Te99  [1.47 E+03 5.70E-11 |5.42E-08. 14.50 E-02 2.44 E-09 0:00
Ru-103 0:00 E+00 370E-11 [0.00 E+00 3.60E-03  0.00 E+00 0.00
Ru-106 139E+03  PBJOE-11 [S14E-08 4.00 E-02 1.59 E-09 0:00
Rh-103m  [0.00 E+00 3.70E-11  10.00 E+00 1.50 E-07 0.00 E+00 0.00
Rh106 [139E+03  B70E-11 5.4 E-08 $.20 E-22 4.22 E-29 0.00
||pd-107 8.59 E+00 370E-11 B8 E-0 7.40 E-04 235E-13 0,00

Ag-110 2.28 E-04 370 E-11 844 E-15 7.40 E-26 624 E-40 0,00
Ag-110m {171 E-02 370 E-11 6.3 E-13 9.50E-02 ~  [6.01 E-14 000
Cd-113* " - [2.80.E-02 3,70 E-11 1.04 E-12 [2.60 E-01 .69 E-13. 000 -
Cd-113m*  [1.80 E+03. 370 E-11 16.67 E-08 2.60 E-01 1.73 E-08 0.00
Cd-115m  [0.00 E+00 3.70E-11 [0.00E+00 7.10 E-03 10.00 E+00 0:00
In-113m - 370 E-11 6.50 E-06 4,26 E-23 000

6.55 E-18
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Table 11-2. _ IQS KE Abated Emissions and Dose. (3 sheets)

: “|Abated emission| Abated emission
. 105 KE BASIN - . based on water | CA P~88'. based on water at - |
T_abl_e 7-1 Source Term ii':;lci?sz at 3 pCi/L |dose ;:;\;rsm? 3 WL Cs-137 DOZ‘; F{;‘:leﬂt
* Cs-137 . | TEDE to the MEI
= S (Ci) (mrem/yr). (mrem/yr)

Radionuclide | Inventery (Ci) . :

|lsn-113 1.77E-07° = B.J0E-11  [655E-18 440 E-03  [2.88E-20 0.00
Sn-119m* 250 E-01 3.70E-11 925 E-12 2.60 E-01 241 E-12 0.00
Sn-121m 1,01 E+01 3.70E-11 148 E-09 1.11 E-01 1.65 E-10 10.00
Sn-123 1.46 E-03 3.70E-11  540E-16 | 11.00 E-04 5.40 E-20 0.00
Sn:126 B.O7E+0I 370 E<H 299 E-09° 9.30 E-02 D78 E-10 0.00
Sb-124 D49 E-18 3.70E-11 921 E-29 1.70 E-02 - 1.57E-30 0.00
Sb-125 11.69 E+04 370E-11 625 E-07 5.20 E-02 3.25 E-08 lo.o1
Sb-126 1.13 E+01 3.70E-11  [4.18E-10 6.50 E-03 272 E-12 10.00
Sb-126m  [3.07 E+01 570E-11  RO9E-09  [5.16E-06 1.54 E-14 10.00
Te-123m* .33 E-11 570E-11 [8.62E-22 2.60 E-01 2124 E-22 0.00

|[Te-125m 4,13 E+03 3.70 E-11 1.53 E-07 2.00 E-03 3.06 E-10 0.00
Te-127 7.90 E-07 370E-11 .92 E-17 170 E-05 4,97 E-22 10.00
Te-129m 0.00 E+00  ~ 370E-11  [0.00 E+00 4.90 £-03 0.00 E+00 0.00
Te:127m BOTE07  BIJ0E-It  P99E-17 5.00 E-03 1,49 E-19 0.00
Te-129 0.00 E+00 370 F<11 0,00 E+00 3.60 E-06 0.00 E+00 l0.00

[1-129 326 E+00 - [6.00E-05  [1.96E-04 - 240 E-0] 4.69 E-05 17.55

Cs-134 6.95E+03  BJOE-11  2.5TE-07 2.00 E-01 5.14 E-08 l0.01
Cs-135 3.96E+01  [B.70E-11 . [1.47 E-09 3.70 E-03 127 B 10.00
Cs-137  6.36 E+06 570 E-11 2.43 E-04 - .70 E-01 1.29 E-05 11833
Ba-137m 6.20 E+06 3.70 E-11 2.29 E-04 2.40 E-09 5.50 E-13 10.00
Ce-141 0.00 E+00 3.70E-11 . [000E+00 - |50 E-03 10.00 E+00 0.00
Ce-144 7.56 E+02 370E-11  [2.80 E:08 2,60 E-02 6.99 E-10 0.00
Pr-143 0.00E+00  B.70E-11  [0.00 E+00 1.20 E-03 0.00 E+00 0.00
Pr-144 7TATEH2  [.70E-11 276 E-08 4.30 E-07 1.19 E-14 0.00
Pr-144m 9.07 E+00 370E-11 336 E-10" 220E-08 (138 E-I8 0.00
Pm-147 2ASE+0S  BJ0E-11 [9.07 E-06 2.10 E-03 1.90 E-08 0.00
Pm-148 {000 E+00 570 E-11  |0.00E+00 .  [1.70 E-03 10.00 E+00 0.00
Prmil48m 0.00 E+00 370E-11  {0.00 E+00 1.50 E-02 (.00 E+00 {0.00 -
Sm-151 8.3 E+04 370E-11 330 E-06 1.50 E-03 4.96 E-09 0.00

1IEu-152 46T E+02 370E-11  |1.73 E-08 - 4.80 E-01 8.29 E-09 0.00 -
Eu-154 531E+04  [BJ0E-1I 196 E-06 3.90 E-01 7.66 E-07 0.12
Eu-155 1.12 E+04 370 E-11  4.15 E-07 160E02 664 E-09 0.00
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- - Table 11-2. 105 KE Abated Emissions and Dose. (3 sheets)

=) [=H F=h K

' Abated em-issién ‘ ' Abated émission
105 KE BASIN - . based on water CAP-88 | 4 2sed on water at | .
Table 7-1 Source Term RE]C‘%IISB at 3 pCi/LL dose conversion| 5 WCI/L Cs-137 Dose percent
fraction Cs137 (mff:;:);r _ TEDE to the MEI of total
- - 5 (8] em/yr) (mrem/yr)..
Radionuclide | Inventory (Ci) S _ o
Gd-153* 9.59 E-05 370E-11° [3.55E-15 2.60 E-01 9.23 E-16 0.60
Tb-160 D29E-15.  B70E-11 [$47E-26.  [i30E-02 [1.10E-27 0.00°
234 466 E+02 BJOE-1T - |[1.72E-08 16.20 E+00 1.07 E-07 0.02
235 1177 E+01 3.70E-11 6,55 E-10 5.90 E+00 3.86 E-09 oo
236 16.61 E+01- 370E-11  P4SE-09 580 E+00 . |I42E-08 0.00
238 3.80 E+02 370 E-11  |1.41 E-08 5.50 E+00 7.73 E-08 0.01
Np-237 3.02 E+01 370 B-11 |12 E-09 2.30 E+01 2.57 E-08 0:00
Pu-238 .- - 16.05 E+04 3.70 E-11 224 E-06. - |1.50 E+01 3.36°F-03 5.40
Pu-239 11,16 E405. 3.70 E-11 14.30 E-06 1.60'E+01 6.87 E-05 11.05
Pu240  [638E+04  [JOE-Il 236 E-06 1.60 E+01 3.78 E-05 6.08
Pu-241 3.42 E+06 [3.70 B-11 1.27 E-04 2.60 E-01 3.29 E-05 529
Pu-242 B.O7TE+01 [3.70 E-11 1.14E-09. |60 E+01 1.82 E-08 0.00
Am-241 DO6E-05 . [BIOE1l (763 E-06 2.50 E+01 1.91 E-04 30.68
{Am-242 1.13 E+02 370 E-11 W18 E-09 2.50 E-03 1.05 E-11 .00
Am-242m - [1.14 E+02 3T70E-11 422 E-09 2.40 E+01 1.01 E-07 0.02
lAm243 © .12 E+01 3.70E-11  [63E-09 2.50 E+01 6.59 E-08 0.01
Cm-242  940E+01 . 3.70E-1l (348 E-09 8.20 E-01 2.85 E-09 0.00
Cm:244  871E+02  [B.70E-11. [3.22E-08 1.30 E+01 4.19 E-07 0.07
| {Total 2.73 E+07 1.81 E+01 6.22 E-04 100.05

*Radionuclide or dose not included in the CAP 88 data hbrary It is possible to substitute another more conservatlve

_unit dose factor for.those radionuclides (Pu-241).
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* The construction activities assecmted with the modlﬁca‘ﬂons described in this NOC
mod1f'1cation are scheduled to begin in calendar year 2001 Fuel elements will begin to be
retneved during calendar year 2002 and removal will: be completed within a two-year period.
Shudge removal will start in calendar - year 2002 and will be covered by a Comprehensive
Environmental Response Compensation, and Llabxhty Act Radiolo gical Air Monitoring Plan:

- The date for completing the removal of SNF, sludge, debris and water is planned for

July 31, 2007, per Hanfard Federal Facility Aoreemenr and Consenr Order (Tn—Party
Agreement) (Ecolo v et al. 1996) and amendments o
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13.0 TECHNOLOGY STANDARDS (REQUIREMENT 18).

The technology standards listed in WAC 246-247-120 for BARCT and

WAC 246-247-130 for ALARACT are to be met only to the extent justified by cost benefit

| “evaluation as the PTE described in Section 11 is less than 0.1 mrem/yr.- The technology

“standards for the most part pertain to emission control systems for gaseous and particulate
releases. Since the BARCT assessment described in Appendix A showed installing HEPA
fileration in the 105 KE Basin was not cost effectlve many of these standards.are not appllcable.
The: followmg is a more detazled assessment for each technology standard

-

ASME/AN SI AG-1, -Code on Nuclear A}r and Gas Treatment

This deals with gaseous and particulate releases to a facility air stream which is not

- applicable to the 105 KE Basin as BARCT does not include HEPA fittration

ASME/ANSI N509, Nuclear Power Plant Air Cleaning Units and Components

This deals with gaseous and particulate releases.to a facility air stream which is not

applicable to the 105 KE Basin as. BARCT does ot include HEPA filtration

ASME/ANSI N510, Testing of Nuclear Ailr Treatment Systems

Th1s deals with gaseous and partleula_te- releases to a facility air stream which is not |
applicable to the 105 KE Basin as BARCT does not include HEPA filtration

ANSVASME NQA 1, Quallty Assurance Program Reqmrements for Nuclear Fac111t1es '
and NQA-2, Quality Assurance Requlrements for Nuclear Facﬂmes

The design and operation of 105 KE will be in conformance Wlth 10 CFR'830.120. The
implementation plan te these codified quality assurance requirements describe in detail
which portions of the same standard are applicable and carried forward into. design and
operation.

40 CIFR 60, Appendix A
Method 1, Sampie.ahd Velocity Traverses for Station'ary Sources

Not applicable as the emissions monitoring uses fixed head samplers at-the roof vents
approved by DOH on October 5, 1992; AIR- 92-107.

Methmd 1A, Sample and Veloc:ty Traverses for Statlonary Seurces with Small

| Stacks or Ducts

Not applicable as the emissions monitoring uses fixed _head samplers at the roof vents
approved by DOH on October 5, 1992 'AIR-92-107.

S 13-1
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Method 2, Determmatmn of Stack Gas Velocity and Volumetrxc F]ow Rate
(Type S pitot tube) :

Exhaust flow rates were field measured. See AIR-QZ-IO?, dated October 5, 1992

'Mét]‘hod 2A, Direct Measurement of Gas Volume Through Pipes and Small Ducts

Exhaust ﬂow rates were field measﬂred. See AIR--92-107' dated Oc.t-ober 5, 1992

Met]hod 2C, Determination of Stack Gas Velocity and Volumetric Flow Rate in
Small Stacks on Ducts (standard pltnt tube)

' Exhaust flow rates were field measured. See AIR-92-107, dated October 5, 1992

Method 2D, Measurement of -Ga_s'_Volt'l_metri_c Flow Rates in Small Pipes and Ducts
Exhaust flow rates were ﬁeld,measured_. ‘See AIR-92-107, dated October.5, 1992

Method 4, Determination of Moisture Content in Stack Gases

- Determination of moisture content in the basin vents is not necessary for the manner in

which emissions are estiinated

Method 5, Determination of Particulate Emissions from Stationary Sources

| Exhaust flow rates were field measured. See AIR-92-107, dated October 5, 1992

~ANSI N13‘ 1, Guide to Sampling Airborne Ra’d_i-oactive Materials in Nuclear Facilities

Not applicable as the emissions monitoring uses fixed head samples at the roof vents
approved by DOH on October 5, 1992, AIR-92-107. : h

ANSI N42.18, Spec1ﬁcat10_n and Performance of On-Site Instrumentation for

‘Continuously Mon’itoring Radioactivity. in Effluents.

The emissions from the basins are not required to be contmuously momtored
ERDA-76- 21 Nuclear Air Cleaning Handbook

This deals with gaseous and partlculate releases to a facility air stream which is not
apphcable to the 105 KE Basin as BARCT doss not include HEPA filtratlon

ACGIH 1988, Industrial Ventllatlon |

This deals with gaseous and partlculate releases to a facility air stream which is not

apphcable to the 105 KE Basin as BARCT does not mclude HEPA ﬁltratlon

132
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' APPENDIX A

DISCUSSION OF AS LOW AS REASONABLY ACHIEVABLE
CONTROL TECHNOLOGY

As stated in Washington Administrative Code (WAC) 246-247-040(4), “All existing
emission units and nonsignificant modifications shall utilize ALARACT.[as low as reasonably
achievable control technology]...” By definition, the proposed modlﬁcatxon 1s “nonsignificant.”
-As stated in WAC 246-247-030(6), in part, “Control technology that meets BARCT
reqmrements also meets ALARACT requirements.”

An assessment of the best available radlonucilde control technology (BARCT)
(WHC-SD-NR-TI-052) was prepared for the 105 K. East (KE) Basin encapsulation activity. The
BARCT assessment studied the economic impacts of installing several high efficiency
particulate air (HEPA) filtration systems in the 105 KE Basin. The BARCT assessmient revealed
that 1nstalhn0 HEPA filtration on the 105 KE Basin was not cost effective.

In a September 13, 1993 letter to u.s. Department of Energy, Richland Operations
Ofﬁce the Washington State of Washmgton Department of Health (DOH) agreed (subject to-
specific conditions) that the water in the K. Basins would be accepled as BARCT for the control
of aIIborne radionuclides (DOH 1993). '

Therefore, it is concluded that the basin water treatment systems, described in
Sections 6.3 and 8.4, are as low as reasonably achievable control technology for. the proposed
act1v1ty

REFERENCES

WAC 246 247’ “Radlatwn Protection — Air Emtssions,” Washmotan Administrative Code,
Olympla Washington.

WHC- SD-NR-TI-052, 1993, BARCT Assessment for 1 05—KE Encapsulation Aczmty,
Westinghouse Hanford Company, Richland, Washington.

DO, 1993, Letter AIR 93- 908 from A. W. Conklin, Washington State Department of Health, to
J. D. Bauer, U.S. Department of Energy, Rlchland Field Office, September 13, 1993
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No‘_te

| The following ALARACT Assessment describes the spent nuclear fuel that will be transferred.to -
the 105 KE Basin from the cleanout operations at- the F and H Reactors. The quantity of spent
nuclear fuel involved has beer adjusted to reflect current forecasts based on work done to date.
The adjustment and 1mpacts on the APQ, release rates; and dose impacts have been
mcarporated mto Sectlons 7,10, and 11. ‘
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APPENDIX B

- 3/15/01

105 KE and 105 KW
Fuel Storage Basins.
ALARACT Demonstration
: for :
Recelpt and Storaoe of F and H Reactor Fuel

"The purpose of this-As Low As Reasonab!y Achievable Control Technoiogy (ALARACT)
demonstration for the receipt and storage, in either the 105 K East {KE) or 105 K West (KW)
Basin, of spent puclear fuel (SNF) that may be found during the cleanout of the F and H Reactor
‘Basins, is to: (1) demonstrate that the potential-to-emit (PTE) is significantly under 0.1
mrcm./yca: to the maximally exposed individual (MEI) (2) demonstrate the means that will be

. used to control radioactive emissions to achieve emission levels that are consistent with

ALARA: and (3) obtain approval from Washmgton State of Washington Dcpartment of Health
(DOH) that this action is exempt from the requirements of Washington: Administrative Code
QWAC)~246 -247-060 and —075 per WAC 246-247-020(c), as described in more detail below.

The amount of SNF_ that-potenti.al.ly existsinthe Fand H.Reactor Basins that will be -a-ddcd to the
K Basins SNF inventory is 150 pounds, as comp:u'ed to the 2100 métric fons:of SNF stored in the
105 KE end 105 KW Basins. This 150 pounds i is 3 2E-3 percent of the present SNF mvcntory in
the K Basins, . :

The subject emission Unltsfpl‘q]ect is the 105 KE end 105 KW Fuel Storage Basins and the-

' action, described below; for which this ALARACT demonstration is submitted is part of @
Comprchcnswe Environmental Response, Compcnsatxon -and Liability Act (CERCLA) interim

- removal action, as described in the Record of Decision (ROD) for the 100-KR=2 operable unit,
U.S. Environmental Protection Agency (EPA) ID # WA3890090076, dated September 22,1999,
The SNF, which may be found during the cleanout of the F and H Reactor Basins, will-be -
transferred to either the 105 KE or 105 KW Fuel Storage Basins based on basin operations at the
time of transfer. The cleanout of the F and H Reaotor Basins is bemg pcrformed undera
CERCLA ROD :

The removal work at the F and H Reactor Basms is planncd to takc place in the summer of
caiendar year 2001.

chkground

Hanford Site- smgle-pass reactor (SPR) SNF was removed from the F and H Reactor fuel storage
basins (F and H Basms) over 30 years ago, following the cessation of irradiation operations at -
those reactors. Based o_n the expenc_rzcad gair_a_gd from othcr_Hanford reactor decommissioning
activities, it is anticipated that several fuel elémén't's or element pieces may be found that were
madvcrtently left behind afier fuel removal. It is projected that up to five ormore fuel elements
or element picces miay be found in each of the F and H Basins. : Any SNF elements or picces
found dunng basin cleanout will be retrieved and transportcd to the 105 X fuel storage basins (K
* Basins) for storage and final d!sposumn No more than 150 pounds of SNF is anticipated during
ﬂ'ns campaign. . S

B-1
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. At the F and H Basins, SNF elements and/or element pieces will be placed in lead-shiclded
sludge sample containers (hereinafter referred to as sample containers) and will subsequently be
packaged for shipment to the K Basins in a PAS-1 cask shown in Figure 1. The PAS-1 cask is
dually certified by the U.S. Nuclear Regulatory Commission (NRC) under Certification of -

Comptiance (CoC)y USA/91 84/B{UYNRC 2000) and the U.s, Dcpartment of Energy (DOE)
under CoC USAI9184/B(U)(DOE 2600).

Under the NRC/DOE CoCs, the PAS-1 cask is licensed for the shipment of Type B quantities of
‘radioactive liquids (up to 4L) in commerce. The PAS-! cask has also been used at I-xanford for
onsuc slnpmems of other payloads (e.g. K Basin SNF sludgc)

Thc PAS-1 cask wxll bc tranSported to either the 105 KE or 105 KW fuel storage basins based on
operational activities occurring 2t the time of shipment. Upbn receipt at either basin, the cask
will be operred and the closed lead-shizlded sample container, containing SNF elements and/or
element pieces, will be removed from the cask and placed underwater in the basin. From that
point, the closed lead-shielded sample container will be opened underwater and.the contents will
be transferred to an empty canister for storage in the basins. The empty lead-shielded sample
container will beremoved from the basin, rinsed and bagged using the same controls being used
for removing K Basin debris described in the 105 KE and 105 KW Basin Fuel Reinoval Notices
of Constructior: (NOCs). (DOE/RL-96- -101, Rev 0, and DOE/RL 97-28, Rev 0A).

A PTE for thls activity was estimated followmg the approach in'40 Code of Federal Regulation
61 Appendix D. The PTE and the annual possession quantity arc shown in Teble 1. The PTE
was calculated as 8.71 E-5 mrem/year, which took no credit for the closed lead-shield sample
container or the basin water. For comparatwc purposes, the PTE associated with thc removal of
" SNF from the 105 KE and 105 WK Basins is:

i05 KE Basin 2.81 E-3 mrem/yr.
- 105 KW Basin' @ 417 E-2 mrem/yr.

(1) ]DOE[RL-%-IOI,:Rev. 0
(2)  DOE/RL-97-28, Rev. OA
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' PAS_#I Cask for F and H_aniu Sgen't Nuclear Fuel Payload.

PAS~1 OVERPACK
(roP) '

PAS~1 SCV LD
PAS—1 PCY (TOP)

SAMPLE CONTAINER LID
SNF BASKET
¥/PAYLOAD

BAG

.~ SHIELDED
SAMPLE CONTAINER (H-1-B0782)

BAG
SAMPLE CONTAINER
PACK. (H—1-80793)

PAS-1 PLY
(s0TTOM)

PAS—1 SCV
BODY

PAS—1. OVERPACK
(BOTTOM)

' PAS-1 Cask Onsite SARP for 105-F/H Fue! Storage Basiii Spent Nuclear Fuel
March 2001 ' ‘ : S
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ESTIMATED PTE OF F & H REACTOR FUEL TO BE STORED IN-105 K-BASIN
Radic- | Single. | Total Annual | :Release | Unabated {100 K:Area| Unabated |
nuclide | Element | Possesslon | Fraction | Annual { UnitDose| Offsite
Jnventory | Quantity i{solid fuel){ Emission | Factors |  Dose L
{ch (Ciiyr) — | 1. {Cin- ‘(mr:e.rnfci}. (mramiyr) {
Am-241 | -~ T.83E-02 7.83E-01| . 1.00E-08 "'7._'8_3E-07 250E+01 - 1.86E-05]
Ba-137m| - 5.61E+00] 5.61E+011 = 1.00E-08|  5.B{E-05] 2.40E-09] 1.356-13]
Cd-113 _4.00E-04{ - . 4.00E-03] 1.00E-06] 4.00E-09] 2.60E-01: 1.04E-09}
Cs-137 5.83E+00] - 5.93E+01|  1.00E-06|. 5.93E-05] 5.30E-02| 3.14E-06]
Eu-152 3.03E-05|  3.03E-04, 1.00E-06) .. 3.03E-10] - 4.8DE-01|  1.45E-10"
KBS - - 1.72E-01! 1.72E+00] 1.00E-06{ " 1.72E-08{ 1.10E-07| 1.89E-13."
Nb-84 '1.60E-04;. . 1.60E-03] 1.00E-06] 1.60E-09] 1{.B80E+0BD; - 2.55E-09%..
Pd-167 4.00E-06{ - 4.00E-05| "1.00E-06]. 4.00E-11, 7.40E-04] 2.06E-14].
C{Pu-238 - ‘3.61E-03|. ° °  3.61E-02} .1.00E-08;.- 3.61E-08; 1.50E+01 5.42E-071
Pu-239 -2.40E-Q1{ - 2.40E+00; "'1.00E-08 . .2.40E-06| 1.60E+01[ 3.84E-08::0
Pu-240 | . 6.00E-02 ' 6.00E-01| . 1.00E-08| " ‘6.00E-07{ . 1.60E+01| ~9.50E-08["
Pu-241 1.078+00] - 1.07E+01|  1.00E-068! - 1,07E-051 = 2.60E-01| “2.788-08]"
Se79° | | 4.00E-05| - 4.00E-D4! . 1.00E-08 -4.00E-10] ~ 2.60E-01]  1.04E-10 g
Sm-151 . 7.21B-02: . 7.21E-01|  1.008-08] : 7.21E-07] 1.50E-03| <1.08E.09: -
15r-80 5.85E+00; - . 5.85E+01| . 1.00E-08] - 5.85E-05] 2208-04.  1.29E-05[i
{Tc-98 2.00E-01] - 2.00E+00| 1.00E-08{ | 2.00E-06! 4.50E-02| 9.005-08]
{3-238 C1.20E-03] ¢ 1.20E-02 - 1.00E-08{ . 1.20E-08] 550E+00]. 6,60E-081:,
Y-80. 5.85E+00' @ 5.85E+01| :1.00E-08| '5.85E-05| 6.80E-04 3.98E-08]:
Zr-93 4,00E-041 4.00E-03|° "1.00E-06] 4.00E-09} '2.60E-031 .1,04FE-11
Totals 2.51E+01] 251E+02 | . 251E-04] 8. 71E:05}
{Notes: |

Single- ~element actwrty mventory decayed to 3/1/98 is taken from BHI- 01428 Rev. 0, Append’ X A

- |Annual possesslon quantity is based on 10 fuel glements (BHI-01428 Rev. 0, Section 3.4) .

[

Release fraction assumes sofid fuel plECBS no abatement credit is taken for the water covar in the basin

orthe containment.canister

1

Conservatwe gose faciors {release helght < 40—m) are taxen from HNF- 3602 Vol 1

B4
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-AP-PEND'IX C

'ALARACT DEMON STRATION FORTHE
105 KE CONCRETE PAD: REMOVAL

To:

Joc Escamille, A4-79 ~ John Bates, G1-30
- Pay] Krupin, A5-15 Nina Menard, G1-30

Dave Wetson, X3-79 _ Barry Curm, G1-30

Jorry Honacek, X3-79

Subject: ALARACT Bemonsrraﬁ.on for the 1.05 KE Concretc Pad Rcfnbval

Attached is a copy of the signed. ALARACT Demonstratmn for the 105 KE Concrete Pad
Removal, The removal of the pad was originally brought to the RTAM as a NOC
Revision. After some discussion, DOH indicated that it would more appropriately be
- submitted a5 an ALARACT Demonstratlon

Larry Gadbois of the EPA was contacted. to cnsure thar this mests his needs for -
management of the CERCLA Action, His only concern was the potential for water used
in dust control to move contamination from the soil inte the gronndwater, The :
ALARACT Demonstration was revised to indicate that Tun-off or ponding on adjacent

. 'soils would not be allowed. Lamry Gadbois rewewcci the revision and indicated that it - |
was sufficient.

On Fcbrua:y 20,2001, Randy. Acselrod signed the ALA.R.ACT Dcmonstra‘aon Hekepta
. copy forthe DOH files and for a discussion with Al Conklin later that aﬁcmcon A copy ;
was also dclwcrcd to Lazry Gadbois, EPA for his files.

Ifyou hzwe amy questions regarding the above mfommtmn, plcas: do not hcsz.tate: to

© contast me

‘Carole Rodriguez

C-1
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105 KE Fuel Storage Basin
ALARACT Demonstration
IWTS Concrete Pad Removal
February 9, 2000 .

The purposs of this As Low As Reasonably Achlevablc Contrat Technolog gy (ALARACT)
damonstration for the removal of a concrete pad north of the 105 KE Fuel Storage Basin is to
demonstrate: (1)-a potential-to-cmit s1gn1ﬁcantly under 0.1 mrem/ycar to the MEF, (2) the means
which wil] be used 1o control radioastive emissions that achieves ernission lavels that are -
consistent with ALARA; and (3) obtain approval from DOH that this action is exempt from the

- requirements of WAC—246-247 060 and ~075 per WAC 246-247- 020(:) as described in more
detail below.

The subject emission umtfprcgcct is the 105 KE Fue! Storage Basin and the. action described
below for which this ALARACT demidnstration is submitted for is a part of 2 CERCLA interim

~ removal action as described i the Record of De:c:.smn for thc 100-KR-2 operable unit, EPA 1D
“‘WAJSS)ODQOO?G dated Se:ptembcr 22, 1999

The removal of this conercte pad is-ticd to the construction of the 105KE Basin Intcgrated Water
Treatmént Sysiem (IWTS) and is not unigue to any facility modifications for the Alregnate Fuel Transfer
' Stmtcby (AFTS). Construction is plan.nud to start Fcbmary 27, 2001.

BACI\GR-OUND

The concrete pad to be :cmovcd is Icca.tcd te the north of the J035 KE Fuel Storaga Basin. Demolition
debris will be shipped to the Environmental Restoration Dlsposal Facility (ERDF) for disposal. A portion
of the existing pad was part of the original reactor construction in 1952, with the remainder of thepad

- added in.1994. Between 1994 and 1999 the pad was used for storage of low-level waste. Currently, this
pad bas radiclogical fixed/non-smearable contamination. The source of the contamination is assumed o
be from past 105 KE Basin operations involving the staging of mdmlog,xcall} contammatcd cqu:pmcm‘.
and waste. Frﬂurc 1 shows the pad. constructron area.

There is a potential for radxo-u:uvc airborne cml,sswns associated with the removal of the existing
coricrete pad, A radiological survey was perforred on the pad to quantify the fixed radioestivity. The
contamination consists of non-smearable beta/gamma contamination. Readings ran:cd from less tha.n
dctcctabla to, 1,000 OOO-dpm! 100 en® tatal for bcta!ga.nmn radiation.

The mc'tsurcd surface activity repras:.mts the r'\dmloglca.'l solufee tiem, Tlns activity was used to calenlate
-ths-annual posssssmn duantity which wns in tum used to caloulate the potential-to-emit.

The potennnl~to-cmu (PTE) associated with the concrete pad remaval is given in Table 1. The
MEL is located 6,14 milcs Wcst of the 100 Area. The PTE was calculated based on measured
Cs-137 activity (dpin/100 cm *y on each 0f 325 segments of the 40 ft. by 73 f. pad to be removed.

Each segment measures 9 square feet. Total Cs-137 actmty was estimatcd by summing the
activitics of each of the 325 segments.

To estimate thc other nuchdc activities, it-was assumcd that the pad fixed/non-smearable
contamination was-from a 105KE Basin water spill. Assummg the relative ratio of Cs-137 on

-the pad to other. nuclides is the sameasi in basm water, the activities of the' othcr nitclides shown
in. Teble 1 were calculated,
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The dose conversion factors used were derived from the CAP-88 Code. The projected dose for
each individual nuclide is calculated by multiplying the projected anmual emission by the dose
conversion factor, The resulting PTE dose calculation provides a conservative result of 2.456-07.
mrem/yr.  To count for any soil contamination this number has been multiplied by 3, The .

resulting PTE dose is 7.35E-07 mrem/yr. '

The radiological contamination that is present in the cxis’ting. concrete pad is considered fixed by
virtue of it being entrapped in the cancrete and by the coating that has been applied to the surface
of the concrete pad. ' ' : '

Methods associated with the removal of the concrete pad will involve the use of a backhoe or
other mechavical methods to remove the existing concrete and to excavate and conpact the soil
for foundation construction. - Water may also beused as a means of dust suppression if required,
however any run-off or ponding on adjacent soils will not be allowed pursuant to State Waste
Discharge Permit 4508. ' ' ' - o

The controls which will be used to minimize the potential for any radiological sirborne
contamination will entail placement of demolition rubble in coverable drag-coff boxes that are
used on site to ship waste to ERDF for disposal. -~ - ' '

Monitoring will bé'pcffonncd by an existing ambient air monitoring network around the 105 KE
Basin. ' S AR

" Exemptions:

Pursuznt to WAC 246-247-020, the following are -e?‘e.rﬁptions which are being requested and
thelr bases: . : : . ,

WAC 246-247-060, applications, registration @d licensing

This actjvity is a CERCLA interim response action and is excluded from inclusion in the

air operating permit administered under WAC 173-401 per 42 U.S.C. 9621, Paragraph

(). ' : . : | :

1) Submittal of NOC. Anexemption from this requirement is based both on the PTE
and exclusion of CERCLA actions from administrative permitting requirements . -
per42 U.S.C. 9621, Paragraph (c). o

2) Requirements for modifications of unregistered emission units. ' An sxemption
from this requirement is based on the fact that K Basins is a registered emission
unit, o o ' ' s

3)  Submittal requirements for facilities in violation of any standards contained in

"WAC 246-247-040. An exe_mpitio;l' from this requirement is based on the fact

C3



DOE/RL-96-101 REV 3

there are no violations to tae rcfcrcnccd standa:ds at K Basms as. cwdcm;cd n
DOE!RL-QS 101 and DOH's AIR 97-206

| 4) Notification of any prc—opemtmnai tests. Anexemption to this requxremcnt is

based on the fact there are no prc—cpcratmna! tests asscc:aied ‘with the cozu:rc{c
pad removal.,

5y - The license shall specify ... The facility shall comply An e.\emphon from this -
- requirement-is based on thc fact that a unique license WLH not be issaed for the
concrete pad femovel based as Hanfard is operating undcr onc license.

8 Licenses shall have an expiration date of 5 years... An exemptwn from this

requirement is based on the fact that 2 unique license will not be issued {'or the
- concrete pad removal. -

WAC 246—247-075, Monitoﬁng, T_csting, and Qua[‘it}' Assurance

2} Equipment and procedures used for continuous monjtoring shall conform as
applicable to ... Anexemption to this requirement is based on the low PTE cf the

concrete pad rcmoval and the utilization of an existing amblent #ir monitoring
network at the 1ac1.hty

I

.Revieweud_by.Cnntr_'actor A 'Reviewed by RL o . App}oved by DOH
)‘gj&zﬁy 8 LLMJ}Q/‘?/D! ‘ e ¢ FAN
- 2R

C-4
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- Table 1. Total Effective Dose Equivaitnt to the Mameally Expased
Individual Using Projected Emissions Based on Best Engineering Judgement
and Emissions Dated for the Unabated Emissions for the Concrete Pad

' Rcmoval North of the IDSKE Fuel Storage Basin

-Radionuclide . Ca]cu!ated Umhated" - CAP&S- Dose | -Dnabated Dose
: Activity " Release . -Factor (threm/yr)
{(Ci) _ (Cilyr) | (mrem/Ci) :
- Am241 |1.616-06 - 1.61E-09 | 1.94E+01 3.12B:08
'Cs134 _ | 536E-07 | 536E-]10 - 460E-02 - | 247E11
Cs137 | 9.06E-04 - 9.06E-07 3.53E-02 | 3.20B:08
Co60. - [|536E-07 . [|5.36E-10 428E-02 - | 2.29E-11
Eul52. 1107E-06 .~ [107E-09 - [2278-02 2.43E-11
-} Bulss | 5.36E-07 . 1 5.36B-10 2.69E-02. | 144E-11 -
- | Eulss . 11.61B-08 - [1.6IE-09° ~ | 490E-02° - | 7.BRE-11
{ Pu238 | 4.25E-06 1 4,29E-09. 1.18E+Q1 - | 5.08E-08
Pu235/240 | 7.50E-06 - 71.50E-09 1.28E+01 - 9.60E-08
Sro0 - 1 541E-04 - |541E-07 = |6.45E-02. 3.49E-08
1Hg3s - 8.03E-04 8.03E-07 | 3.36E-65 1270E-11
1 Total | 2.27E-03 : o ‘  2.45E-07
i 5 ' 7.35B-C7**

¥ Assume that the relcase fraction of nuclide for removal of t.he pad is 1.0E-3.- Thzs will
give an unabated azmual emlssmn in Ci/yr. -

*To account for any potential soil contamination the unabated dose for the pad removal
was multiplied by 3 to account for any contammatect soil that may be encountered.

G - curies :
Cifyr = Curies per year
mrem/Ci = millirem per curie

=

mrem/yr millirem per year

6
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